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ABSTRACT
THE USE OF DISCUSSION AT THE KINDERGARTEN LEVEL
TO ADVANCE COGNITIVE ABILITIES
Gayle J. Sears, Ed.D.
Department of Leadership, Educational Psychology, and Foundations
Northern Illinois University, 2015
Elizabeth A. Wilkins and Maylan Dunn-Kenney, Co-Directors

The purpose of this mixed-methods study was to examine the use of discussion with
preschool students for the development of language and cognitive abilities. The study focused on
students who participated in 30 one-hour discussion lessons that were presented in an inner-city
preschool classroom. The qualitative portion of the study involved an ethnographic examination
of the discussion lessons, which were attended by a total of 22 students over a six-week period.
Qualitative data were studied to determine how students responded to discussion and how
student responses changed over time. The facilitation of discussion was analyzed, and the
participation of individual students was closely examined. The quantitative portion of the study
involved the analysis of results from assessments of cognitive abilities and expressive vocabulary
that were administered before and after the discussion lessons were presented. Following the
analysis of qualitative and quantitative data, the results were merged to provide an explanation of
how and why discussion influenced the measured outcomes.
While the quantitative data did not reflect a significant effect from discussion, mean
scores increased in six of the seven assessment categories. Merged results suggest that posttest
performance was influenced by the level and nature of individual participation. The small sample

size in this study presented the opportunity to conduct an in-depth mixed-methods analysis of the
use of discussion with preschool students. It is hoped that the thick, rich descriptions provided in
this study will provide insights that will be beneficial in the facilitation of classroom discussion.
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CHAPTER 1
INTRODUCTION AND OVERVIEW OF STUDY

Introduction

For many children, kindergarten marks the beginning of school experiences and
formal education. It is during the early events of kindergarten that students become
acquainted with the culture of the classroom and begin to define themselves as learners
(Lash, 2008; Skinner, Bryant, Coffman, & Campbell, 1998). From their own individual
perspectives, entry-level kindergarteners must interpret and acclimate themselves to the
dynamics of school routines. At the same time, these new students must begin the process
of assimilation into the classroom and school communities.
In this transitional period of self-definition, entry-level kindergarten students are
also being defined by peers and adults (Hamre & Pianta, 2001; Lash, 2008; Skinner,
Bryant, Coffman, & Campbell, 1998). Within the newly evolving sociocultural context of
the classroom community, self-confidence and engagement bear a direct relationship on
the manner in which students perceive themselves and the ways in which they are
perceived by others. For beginning kindergarteners, personal impressions and
interpretations of school are foundational to feelings of safety and acceptance. If active
participation is required for the advancement of cognitive abilities, then the earliest
experiences of kindergarten take on a critical importance in the development of a student’s
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self-efficacy and willingness to become involved in the processes of learning and knowing.
In terms of measured performance, a disparity in readiness skills can be identified
on the first day of kindergarten between students who are at-risk academically and those
who are not (Barton & Coley, 2008; Walker, Greenwood, Hart, & Carta, 1994; Zill &
West, 2001). If a potential gap in academic achievement is to be reduced or averted, all
students must be engaged in learning, beginning with the earliest school activities. While
there may be differences in culture, language, and cognitive abilities among the members
of any classroom community, all students can be viewed as experts with respect to their
own personal experiences. When skillfully facilitated, discussion can be a tool not only to
draw upon individual experiences and knowledge as connections for learning, but also as a
means for validating the contributions of every student (Cazden, 2001).
In contrast to the type of classroom discourse in which student responses are
assessed as being either right or wrong, authentic discussion (Nystrand, 1997) promotes
active involvement in processes of thinking and learning. When used as an invitation to
share “one’s own word” (Bakhtin, 1981, p. 345), discussion cultivates a safe and
welcoming environment in which all students can feel validated. When students feel
comfortable participating in the interactive activities of learning, they will be more likely
to realize the development of language and cognitive growth that are produced in the social
negotiation of understanding (Nystrand, 1997).
As students enter the kindergarten classroom, they bring to this new learning
environment their individual backgrounds, knowledge, and languages (Cazden, 2001).
Because the initial events of kindergarten have such significance in the facilitation of
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student acclimation and assimilation into the classroom community, students must feel that
they are a valued part of these processes. With the skillful use of discussion, teachers can
encourage, acknowledge, and build upon contributions from all students, beginning on the
first day of school.

Theoretical Framework

The framework for this study is drawn from the theories of Vygotsky (1934/1962,
1978) and Bakhtin (1981, 1986). Vygotsky’s theories focus on why the social negotiation
of understanding precedes individual appropriation of knowledge and cognitive growth.
Bakhtin’s theories concerning the dialogical nature of language explain how this process of
mental development occurs. The merger of these theories provides foundational impetus
for the use of discussion at the kindergarten level.

Vygotsky

`

Vygotsky (1978) believed that a child’s mental development can be determined on

two levels. The actual development level refers to cognitive ability that has been
completely developed. This level of mental proficiency can be ascertained by identifying
tasks a child can perform independently. Tasks that can be completed with assistance from
an adult or a more experienced, knowledgeable peer fall within a child’s Zone of Proximal
Development (ZPD). The ZPD advances when a child develops the problem-solving ability
to perform a task without “scaffolding” (Wood, Bruner, & Ross, 1976, p. 90), or help from
others. As it represents the immediate capacity for learning, Vygotsky (1978) viewed
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delineation of the ZPD as having tremendous implications for purposeful design of
instruction and potential for learning.
According to Vygotsky (1934/1962, 1978), language is developed from the human
need for communication. As a child acquires language to more effectively communicate
with others, meaning that is mediated in social interactions will eventually be internalized.
Through self-regulation of thought and inner speech, this internalized language can be
utilized in developing processes of higher mental functioning.

Bakhtin

Bakhtin (1981, 1986) argued that all language is dialogically oriented toward
others, regardless of whether speech occurs mentally or it is verbally expressed. Bakhtin
(1981, 1986) believed that every utterance is made and understood in terms of the social,
historical, and cultural context in which it occurs. Each utterance is interanimated with
utterances of others. Understanding requires the mental translation of each utterance in
terms of contexts that are known and understood (Vološinov, 1973).
Bakhtin (1981) contended that communication leads to the development of higher
mental processes. As humans communicate with one another, meaning constantly evolves
and creates new contexts for future understanding. A child who performs tasks with
assistance will interanimate personal thought with knowledge expressed by others.
Gradually, the language of experts serves as internal utterances that generate new contexts
for the child’s knowing and learning. Eventually, new understanding promotes mental
growth.
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The theories of Vygotsky (1934/1962, 1978) and Bakhtin (1981, 1986) provide a
framework that supports the use of discussion at the kindergarten level to advance
cognitive ability. Participation in classroom conversations may give kindergarteners
opportunities for meaning-making experiences that promote new understanding.

Problem Statement

For entry-level kindergarten students, the level of readiness in language skills and
cognitive ability serves as a predictor for future academic performance (Barton & Coley,
2008; Zill & West, 2001). This trajectory for low achievement presents a critical need for
implementation of interventions at the earliest possible juncture in a child’s school
experience (Claessens, Duncan, & Engel, 2009; Duncan, et al., 2007; Jordan, Kaplan,
Oláh, & Locuniak, 2006).
Existing research clearly points to the benefits and desirability of pre-school
interventions for the development of kindergarten readiness skills (Camilli, Vargas, Ryan,
& Barnett, 2010; Gorey, 2001; Ramey & Ramey, 2004). Despite the documented
importance of early childhood educational interventions, enrollment in state-funded preschool programs in the 2009-2010 school year was limited to approximately 27% of
eligible 4-year-olds and 4% of eligible 3-year-olds (Barnett, et al., 2010). Among children
qualifying for federal Head Start programs, 11% of the 4-year-olds and 7% of 3-year-olds
were enrolled. At the present time, the provision of kindergarten in public schools is
mandated by law in all but five states (National Center for Education Statistics, 2014).
Since kindergarten is the earliest grade available in most free public education systems, it
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would currently seem to be the most reasonable point at which to begin efforts to address
entry-level deficits in language and cognitive development.
At the kindergarten level, discussion may be a viable intervention for promoting
growth in language and cognitive abilities (Hoff, 2009). Although studies involving older
students have found that discussion is an effective means for raising achievement, few
researchers have examined the use of discussion in kindergarten classrooms (Barone, 2002;
Hyun & Davis, 2005; Zhang et al., 2010). There is a need to explore the implementation of
discussion at the kindergarten level to determine its potential for improving measured
performance and the trajectory for future achievement.
Kindergarten experiences play a crucial role during a period in which entry-level
students are developing self-perceptions and are being defined by teachers and peers
(Skinner, et al., 1998). The lack of published research on kindergarten discussion leaves a
gap in understanding the degree to which active participation in classroom dialogue may
relate not only to the development of language and cognitive skills, but to the enhancement
of self-efficacy, as well.

Purpose Statement and Research Questions

The purpose of this study was to examine the use of discussion at the kindergarten
level for the development of language and cognitive abilities. This study was guided by the
following research questions:
1. How do students respond to discussion at the kindergarten level and how do the
responses change over time?
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2. What facilitation techniques promote discussion at the kindergarten level?
3. Does discussion at the kindergarten level advance language development and
cognitive abilities?

Significance of the Study

The results of this study may provide insights as to how discussion could be
effectively facilitated with kindergarten students. In addition, this study may enhance
understanding regarding the influence of discussion on kindergarteners. While the current
literature provides evidence regarding the positive effects of discussion on achievement by
students in higher grades, the gap in existing research points to the need to study the
influence of discussion on entry-level students. A study of kindergarten discussion
presented the opportunity to examine not only the influence of discussion on students at
the kindergarten level, which for many students represents the earliest experience of formal
education, but also the potential effectiveness of discussion as an intervention for
kindergarten students who have been identified as lacking readiness skills in the areas of
language and cognitive development.

Delimitations

This study focused on 11 pre-school students who participated in discussion
sessions held in a summer day-care classroom. The focus was limited to 11 participants to
allow for a detailed study of the students’ experiences, the facilitation of the discussion
sessions, and the resulting outcomes demonstrated by the students. To allow for a detailed
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examination of the students’ experiences and related outcomes, the study was limited to an
eight-week time period for conducting eight days of pretesting, 30 one-hour daily
discussion sessions, and six days of posttesting.

Limitations

There are a number of factors that contributed to the limitations of this study. This
study focused on 11 pre-school students who attended an urban summer day-care program
that is located in a mid-sized Midwestern city. The site selection was based on the
accessibility of the program during the summer and the availability of students eligible for
kindergarten enrollment in the forthcoming school year. Because of the small sample size,
the narrow geographic focus, time limits, and the use of convenience sampling for the
selection of participants, results of the study cannot be used to inform kindergarten-aged
students (Mark & Gamble, 2009; Mertens, 2010). Despite these limitations, it is hoped that
the thick, rich descriptions provided in the qualitative analysis will enhance understanding
of the lived experiences of kindergarten students involved in discussion.
This study was also limited by the use of a one group pretest-posttest design
(Harris, et al., 2006; Mark & Gamble, 2009). The lack of a control group presented threats
to validity, such as statistical regression. This weakness was addressed by the use of two
pretest and posttest measures, which provided additional data for explaining connections
between the processes of discussion and the measured outcomes.
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Methodology

Using a mixed methods approach, this study focused on 11 pre-school students as
they participated in discussion over a six-week period. The quantitative portion of the
study involved the analysis of pretest and posttest measures of cognitive abilities and
expressive vocabulary for 11 students who participated for the duration of the study.
Quantitative data were collected before and after the implementation of daily one-hour
discussion sessions. The qualitative phase of the study involved an ethnographic
examination of the facilitation and processes of discussion, as well as an analysis of
participation. Following the separate analysis of quantitative and qualitative data, the
findings from the two portions of the study were merged (Creswell & Plano Clark, 2011).
These merged results will be used to provide a detailed explanation of how and why the
processes of discussion may have influenced the measured outcomes demonstrated by the
participants (Caracelli & Greene, 1993; Hanson, Plano Clark, Petska, Creswell, &
Creswell., 2005; Leech & Onwuegbuzie, 2009). It is hoped that the implementation of
“integrated methodology” (Morgan, 1998, p. 73) will provide an enhanced, more useful
understanding of the results than that which could be achieved through the exclusive use of
either a qualitative or quantitative design.

Definitions

The following definitions are provided to give clarity to terms as they will be used
in this study.
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Discussion

Discussion refers to classroom dialogue, or verbal discourse. Discussion is openended conversation, which means that it is not generated with the goal of obtaining
predictable responses. Discussion is a collaborative process used in the construction of
meaning, and it may involve teacher-to-student, student-to-student, and/or student-toteacher interactions (Nystrand, 1997).

Language

Language refers to a system of signals that are used for oral and written
communication (Vygotsky, 1934/1962). Language is used for the transmission of
information, the expression of needs, or the exchange of ideas with others.

Conclusion

This study will be presented in five chapters. Chapter 1 presents an introduction
and overview of the study. This chapter includes a statement of the research problem, the
purpose and significance of the study, and the research questions to be answered. Chapter 2
presents a review of the literature relevant to classroom discussion and the theoretical
framework used in this study. Chapter 3 presents a description of the methodology to be
used in this study. This chapter includes an overview of the methods that were used for
data collection and data analysis. In Chapter 4, the results of the qualitative and
quantitative portions of the study are presented and summarized. In Chapter 5, the
qualitative and quantitative analyses are merged into a discussion about the integrated
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findings. This final chapter includes a summary and implications of findings, together with
suggestions for future research.

CHAPTER 2
LITERATURE REVIEW

Introduction

The achievement gap is defined as a gap of statistical significance between the
average achievement scores of one group and those of another group (Darling-Hammond,
2004; Rowan, Hall, & Haycock, 2010; U. S. Department of Education [USDE] 2011).
Research has shown that fourth grade test scores reflect a decisive widening in the
achievement gap that is represented in the earliest performance assessments in
kindergarten (Bodovski & Farkas, 2007; Sanacore & Palumbo, 2009; Schatschneider,
Francis, Carlson, Fletcher, & Foorman, 2004; Vanneman, Hamilton, Anderson, &
Rahman, 2009). This disparity in early achievement measures clearly calls for the
implementation of systemic interventions in kindergarten.
Kindergarten interventions must address the acquisition of basic reading, math
skills, and vocabulary (Biemiller, 2003; Jordan, Kaplan, Ramineni, & Locuniak, 2009;
Whitehurst & Lonigan, 1998). Just as important, every student must develop the critical
thinking and problem-solving skills required to apply and build upon foundational
knowledge (Palinscar & Brown, 1984). The design of a kindergarten intervention plan to
address the achievement gap posits this question: How can educators facilitate the
acquisition of basic knowledge, critical thinking, and problem-solving skills for all
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kindergarteners? Specifically, how can teachers equitably address cognitive needs when
there is such a huge deficit in entry level abilities between students who demonstrate
kindergarten readiness skills and those who do not?
Vygotskyan (1978) theory advocates that advancement of the ZPD is accomplished
through the social construction of meaning. If social interactions create the mediated
meaning required to generate individual understanding, personal empowerment, and
intellectual growth (Halliday, 1993; Littleton, et al, 2005; Mercer, 2000; Wells, 2007), then
how can discussion be used at the kindergarten level to produce academic gains for every
student?
This chapter will present a review of scholarly literature relating to the use of
discussion as a classroom intervention. The chapter will be divided into four sections. The
first section, “Theories of Language Development,” will explain in greater depth the
theories of Vygotsky (1934/1962, 1978) and Bahktin (1981, 1986) that provide the
framework for this study. This section will also present the sociocultural theories of Rogoff
(1990, 1995, 2003) with respect to the development of language and the construction of
meaning. The second section, “Predictive Studies of Entry-level Kindergarten Students,”
will examine research on the correlation of academic achievement to kindergarten entrylevel statistics. The third section, “Studies on Discussion,” will explore existing research
on classroom discussion. The fourth section, “Conclusion,” will provide a summary of the
literature review. This final section will also present implications for further study of the
use of discussion as an intervention with kindergarten students.
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Theories of Language Development

The theories of Vygotsky (1934/1962, 1978), Bakhtin (1981, 1986), and Rogoff
(1990, 1995) provide a foundation for understanding the sociocultural processes of
discussion by which meaning is constructed and individual understanding is developed.
These theories will be presented in the following section.
Vygotsky’s Theories of Language Development

Vygotsky (1934/1962) argued that cognitive development and thought are
represented by language, which is understood through the social mediation of meaning
(Mercer, 2000; Vygotsky, 1978; Wells, 2007). Language and context are specific to any
social interaction, and participants bring to the moment their personal knowledge and the
collective conceptualizations of past experiences (Agar, 1994; Davydov & Kerr, 1995;
Duranti, 1997: Mercer & Littleton, 2007). As meaning is socially constructed, the more
experienced, skilled members of the group use shared knowledge as a frame of reference
for providing a new or less knowledgeable individual with “scaffolding” (Wood, et al.,
1976, p. 90), or guided facilitation of learning.
Vygotsky (1978) defined the point at which a child can no longer solve problems
independently as the ZPD. When a new problem or task is encountered, Vygotsky
(1934/1962, 1978) contended that the ZPD can be advanced through the process of verbal
interaction. In this developmental process, a child will draw from the shared knowledge of
the group to select and conceptualize a partial representation of the topic of discussion or
task at hand (Cazden, 2001; Littleton, et al., 2005; Newman, Griffin & Cole, 1989). As the
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child turns the language of social speech “inward” (Littleton, et al., 2005, p. 173), the task
is then appropriated by a more knowledgeable group member, or teacher, to the current
situational context (Rogoff, Mistry, Göncü, & Mosier, 1993; Wertsch, 1991). In gradual
steps of teacher-facilitated scaffolding, the child’s understanding is decontextualized, or
reconceptualized, and the teacher’s use of the shared frame of reference can be gradually
abbreviated. (Wertsch, 1985). This interactive process results in cognitive growth, or
advancement of the ZPD, and the child is then able to appropriate this expanded
conceptualization to new contexts (Wertsch, 1985).
Bakhtin’s Theories of Dialogism
The cognitive processes that take place in the advancement of a child’s ZPD are
elucidated by the theories of Bakhtin (1981, 1986). According to Bakhtin, “understanding
is diologic in nature” (Vološínov, 1973, p. 102; emphasis in original). Learning is closely
tied to sociocultural communication and the dialogue that takes place, both mentally and
verbally, between the learner and others (Dyson, 2003; Nystrand, 1997; Wertsch, 1991).
Bakhtin (1981, 1986) believed that all speech is dialogically oriented, and that
speech is comprised of utterances that are connected and cannot be analyzed individually.
According to Bakhtin (1981, 1986), every utterance occurs on a horizon where the
understanding, perspective, and intent represented by two voices dialogically meet. Speech
is a product of the continuously evolving “reciprocity of roles” (Nystrand, 1997, p. 10)
between speaker and listener, in that each utterance animates and is animated by the
utterance of another (Vološínov, 1973; Wertsch, 1991). Through the processes of dialogic
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exchange and interanimation, individual intent, perspective, and understanding are
transformed.
In the context of scaffolded learning, Bakhtin’s (1981, 1986) theory helps to
explain progressive growth in a child’s understanding (Nystrand, 1997; Wertsch, 1991).
According to Vygotsky (1934/1962, 1978), the development of higher mental functioning
involves a child’s use of inner speech and the self-regulation of thought. Bakhtin (1981,
1986) argued that interanimated dialogue is at times hidden in thought. It is through the
transitions in verbal utterances that a child demonstrates the personal appropriation of
language for the communication of knowledge and intent.
Rogoff’s Theories of Participatory Appropriation and Intent Participation

Rogoff (1990, 1995) theorized that the appropriation of understanding occurs on
three interrelated planes. Within the contexts of sociocultural activities, individual
understanding is developed through the processes of intent participation (Rogoff, Paradise,
Majía Arauz, Correa-Chávez, & Angelillo, 2003), guided participation (Rogoff, 2003;
Rogoff, et al., 2003), and apprenticeship (Rogoff, 2003; Rogoff, Moore, Najafi, CorreaChávez, & Solis, 2007; Paradise & Rogoff, 2009). Knowledge is personally appropriated
as it is applied with specific intent in new, but similar situations.
According to Rogoff (1990), knowledge is drawn from participation in the social,
historical, and cultural contexts of particular communities. Involvement in sociocultural
activities may begin with intent participation (Rogoff, et al. 2003; Rogoff, et al., 2007).
Intent participation is a learning structure whereby children observe and listen to adults and
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older children as they are involved in everyday activities of community life. As individuals
assume an active role in group events, involvement is facilitated by the processes of guided
participation (Rogoff, 2003; Rogoff, et al., 2003). Through guided participation, group
members adjust and grow as they develop a collective understanding of language, shared
activities, and common goals. As inexperienced group members observe, listen, and
gradually “pitch in” (Paradise & Rogoff, 2009, p. 102) side-by-side with experienced
group members to perform tasks in the course of daily events, “apprenticeship learning”
(Paradise & Rogoff, 2009, p. 205) takes place.
Theories on the social construction of meaning (Vygotsky, 1934/1962; 1978), the
dialogic orientation of speech (Bakhtin, 1981, 1986), and the participatory appropriation of
understanding (Rogoff, 1990, 1995) support the use of the interactive processes of
classroom discussion to scaffold the development of cognitive abilities (Cazden, 2001;
Dyson, 2003; Wertsch, 1991). The scaffolding of understanding takes on critical
importance for children who demonstrate a lack of academic readiness upon entry to
kindergarten. Research has shown that entry-level performance measures for kindergarten
students are highly predictive of future academic achievement (Duncan, et al., 2007;
Kurdek & Sinclair, 2001). The following section will present several studies on the
correlation of poor entry-level scores in kindergarten with later measures of achievement.

Predictive Studies of Entry-Level Kindergarten Students

The Early Childhood Longitudinal Study, Kindergarten Class of 1998-1999
([ECLS-K] USDE, n.d.; Zill & West, 2001) has made statistical data available to
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researchers for the long-term study of achievement for students from kindergarten to eighth
grade. Using a nationwide sample of 19,000 kindergarten students from the class of 19981999, researchers have found that entry-level academic performance is predictive of later
measures of achievement (Claessens, et al., 2009; Duncan, et al., 2007). The same
conclusion has been reached in other longitudinal studies that have compared kindergarten
achievement with later performance (Jordan, et al., 2006; Kurdeck & Sinclair, 2001;
McClelland, Acock, & Morrison, 2006).
A number of other well-known studies have shown that low achievement levels for
students in first grade are predictors of persistent patterns of poor academic performance.
In their two-year study conducted with 825 first-graders from Baltimore schools,
Alexander and Entwisle (1988) found that test scores for students at the beginning of first
grade were highly predictive of continuing trajectories for achievement. In a study in
which 11th grade learning outcomes were compared to first grade performance measures,
Cunningham and Stanovich (1997) found that achievement levels for first graders were
accurately predictive of outcomes for those same students ten years later. Juel (1988)
reported that the probability of low performance scores in fourth grade was 88% for
students who had low performance scores in first grade.
Researchers have found a significant relationship between vocabulary development
and the potential for achievement. Hart and Risley (1995, 2003) conducted an in-depth
study to determine the factors that influenced the language development of 42 children.
Data collection represented over 1,300 hours of observations and recorded language use.
Projections based on data analysis indicated that the child from the home of low-income
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parents would hear over 30 million fewer words by age four than the child of professional
parents. This exposure to spoken words was reflected in the difference between the two
groups of children in the average size of vocabulary. At age three, children from the homes
of professional parents had an average vocabulary of 1,116 words. The average size of
vocabulary for children from the homes of low-income parents was 525 words. In a
follow-up study, Walker et al. (1994) examined performance measures from kindergarten
through third grade for 32 of the 42 children who participated in the Hart and Risley (1995,
2003) study. Walker et al. (1994) found that exposure to language and vocabulary
development at age three was strongly predictive of third grade achievement.
Low entry-level achievement measures, coupled with irreversible factors of prekindergarten risks, point to the need for methods of intervention that collectively address
development of vocabulary and language skills. While studies have shown that learning
readiness and achievement trajectories are directly related to phonological skills (Muter,
Hulme, Snowling, & Stevenson, 2004; Nancollis, Lawrie, & Dodd, 2005; Schatschneider,
et al., 2004), grammatical skills (Huttenlocher, Vasilyeva, Cymerman, & Levine, 2002;
Vasilyeva, Waterfall, & Huttenlocher, 2008), oral vocabulary (Bowyer-Crane, et al., 2008)
and listening comprehension (Sénéchal, Ouellette, & Rodney, 2005), entry-level measures
of vocabulary for kindergarten students are considered to be the most reliable predictors of
achievement (Hart & Risley, 1995, 2003; Lee, 2009; Walker, et al., 1994).
For young students, an effective intervention to promote acquisition of vocabulary
and development of language skills would be the use of discussion. Discussion provides
both the context and the opportunity for learning through meaningful engagement in social
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interactions (Hoff, 2006, 2009). The following section will address the use of discussion in
instruction.

The Use of Discussion in Instruction

For beginning kindergarten students, discussion holds significant potential as an
intervention not only for the cognitive growth that is promoted through the process of
collaborative reasoning, but also for the validation it provides to every student (Alexander,
2003; Nystrand, 1997). Students are empowered when they are able to express
interpretations from the perspective of their own experiences and understanding. Because
meaning is constructed socially and contextually, it is critical that students understand that
the ideas of every individual are valued as they contribute to personal and collective
thinking and knowing. When presented and facilitated as a dynamic of instruction,
discussion serves as a context in which listening, thinking, learning, and sharing are
expected. Through active participation in discussion, students are able to develop cognitive
and communicative skills that will help them achieve greater success, both inside and
outside of school (Cazden, 2001; Mercer & Littleton, 2007).
The following section will present studies that have examined the use of discussion
for the development of language and understanding.

Structures of Social Interactions

Although there is a long history of research covering the development and use of
language, most studies concerning the structure and role of classroom discussion in
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learning have taken place within the past 35 years. In a much-cited American study, Mehan
(1979) conducted a ten-month examination of interactions in the inner city, multi-age,
primary classroom of Courtney Cazden. Mehan (1979) used constitutive ethnography to
study everyday routines in Cazden’s classroom. With constitutive ethnography, detailed
descriptions of interactive processes are used to analyze the structure and structuring of
events. Mehan videotaped daily classroom activities as a non-participatory observer, with
the goal of identifying ways in which classroom events are socially organized.
According to Mehan (1979), meaning is created through the social interactions that
take place in a classroom, and such interactions are specific to the sociocultural contexts
and situations in which they occur. In the social interactions of a classroom, participation
requires competence. Participatory competence is reflected not only through effective
communication and interpretation of language in social interactions, but also in the
demonstration of behaviors that are contextually and socioculturally appropriate. Drawing
from Cicourel’s (1973) theories on language and socialization, Mehan (1979) concluded
that classroom competence is developed through participation and that competent
participation is required for learning. Mehan (1979) argued that these findings have
implications for the way in which instruction should be viewed and presented.
Mehan (1979) contended that schools must facilitate the development of
participatory competence and learning for all students. To promote the participation of all
students in instructional activities, schools must be responsive to all of the languages,
cultures, and academic needs that students bring to the classroom. Discussion provides an
instructional context in which students can develop participatory competence and learn.
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The processes of discussion are described in the following section.

Discourse Processes

The study of group processes for the advancement of individual cognitive ability
has been examined from two perspectives. Sociolinguists have analyzed the language of
group interactions to identify the structures of discourse that have been effectively used to
promote learning (Chinn & Anderson, 1998; Chinn, Anderson, & Waggoner, 2001;
Nystrand, Wu, Gamoran, Zeiser, & Long, 2003). Sociolinguisitc research has focused on
such discussion components as the frequency of utterances and the interrelationships
among the structures of utterances used in dialogue (Cazden, 2001; Hymes, 1982; Mehan,
1979). Sociocognitive research has studied dialogue, examining how interactive processes,
such as explanation, elaboration, and peer direction, have influenced the collaborative
construction of meaning and individual learning (Applebee, Langer, Nystrand, &
Gamoran, 2003; Heath, 1983).
Chinn, O’Donnell, and Jinks (2000) brought sociolinguistic and sociocognitive
research approaches together in a study involving 109 fifth-grade students from seven
science classes in a suburban district. The study was focused on determining whether or
not students could collaboratively construct complex arguments. Chinn, et al. (2000)
wanted to know how teacher-provided directions affect the development of argument
structures, and whether or not the complexity and quality of the argument structures affect
individual learning outcomes. For purposes of this study, the term argument was construed
to mean the explanation of reasoning behind a decision, together with evidence provided to
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support that reasoning.
Chin, et al. (2000) found that fifth grade students were able to initiate
argumentation discourse. Arguments were scored according to the complexity of
construction, with points being given for such features as reasons, evidence, rebuttals,
multiple arguments, and counterarguments. Students collaboratively contributed to
arguments and frequently included key points that had been made during previous
discussions. The complexity of group arguments was predictive of learning outcomes on
written assessments. Posttest measures reflected not only the quantity of contributions
made to arguments, but also the level of contributions within argument structures. The
results of this study (Chin, et al., 2000) support the importance of involving students in the
use of argumentation for learning.
Building on Vygotsky’s (1960/1981) belief that individual reflective thought begins
with social structures of argumentation, Anderson et al. (2001) examined the use of
argument stratagems, or patterns of argumentation, to learn more about how and when the
process of participatory appropriation (Rogoff, 1995) occurs. Anderson et al. (2001)
hypothesized that if students used various argument stratagems that they had observed, this
would demonstrate more than simple imitation. In order to use a particular argument
stratagem effectively, a student would first have to understand the function,
appropriateness, and use of that stratagem. A snowball effect--repeated use or increased
frequency in use of an argument stratagem--would indicate not only a socially influenced
understanding of the stratagem, but the personal appropriation of knowledge about its
purpose and effective use.
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In studying nearly 15,000 lines of transcript covering 48 separate discussions
among 104 fourth graders, Anderson et al. (2001) found that student responses
demonstrated an understanding of the function and meaning of the argument stratagems
that were used. Repeated and more widespread use of argument stratagems supported the
snowball hypothesis, demonstrating collective processes of reflection and mediation, as
well as individual understanding. Once an argument stratagem was implemented, its use
was repeated. The more a particular stratagem was employed, the more frequent and
widespread its use became. Anderson, et al. (2001) observed that argument stratagems
were not randomly used, nor were they found to be routinely used at any particular
junctures in conversations.
The findings of Chinn, et al. (2000) and Anderson, et al. (2001) support the
effectiveness of discussion structures in promoting collective understanding and the
personal appropriation of knowledge. The work of Barnes (1992, 1993), which will be
described in the following section, also supports the use of classroom discussion to
develop understanding.

Exploratory Talk

The importance of classroom discussion has been promoted by the work of Barnes
(1992, 1993), who began his research in British classrooms by examining student-led,
small group discussion. Barnes focused on determining how children’s talk influences
learning. In his analyses of classroom discussions, Barnes identified a type of verbal
interaction that he defined as exploratory talk (Barnes, 1992). Through exploratory talk,
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speakers collaborate and build upon ideas that have been previously expressed. Barnes
likened exploratory talk to a draft of an essay. Exploratory talk is not a final product, but
can be characterized as speech in draft form. In the verbal interactions of exploratory talk,
ideas are under construction. Speakers may challenge the comments of others, present
alternate thoughts, or offer critical but constructive responses. With exploratory talk,
speech may include false starts, restarts, hesitations, rephrasing, changes in direction, and
complete halts. Yet all of these speech behaviors mark the continuous reconstruction of
ideas. Because participation in exploratory talk is interactive, sharing requires
accountability for knowledge and reasoning (Cazden, 2001; Mercer, 1995; Resnick,
Salmon, Zeitz, Wathen, & Holowchak, 1993).
One study based on the theory of Barnes (1992, 1993) was the Spoken Language
and New Technology (SLANT) project (Fischer, 1993; Mercer, 1995; Mercer & Fisher,
1992). The SLANT project was focused on identifying how talk was structured around
computer-based tasks, and which interactions, if any, were more likely to promote
exploratory talk. Findings showed that the use of exploratory talk was intermittent and
infrequent (Fisher, 1993; Mercer, 1995; Mercer & Fisher, 1992). The researchers
concluded that teacher guidance influenced the use of exploratory talk, which occurred
more frequently during problem-solving activities or in situations when students had been
directed to use particular strategies of exploratory talk (i.e., challenging the comments of
others or providing evidence to support a statement).
A study conducted by Hyun and Davis (2005), which is described in the following
section, further examined the use of exploratory talk (Barnes, 1992, 1993) in computer-
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based activities with kindergarten students.

Kindergarten Studies on the Use of Discussion

Few researchers have focused specifically on the use of discussion at the
kindergarten level. One kindergarten study, conducted by Hyun and Davis (2005),
examined the dialogue that occurred as 5- and 6-year-old students worked at computers on
a map-making project. Basing their research on the findings generated by the SLANT
project (Fisher, 1993; Mercer, 1995; Mercer & Fischer, 1992), Hyun and Davis (2005)
purposed to learn how dialogue develops as kindergarteners work at computers in small
groups or in pairs. Hyun and Davis (2005) observed that exploratory talk developed from
cumulative talk (Fisher, 1993), which occurs when a statement is followed by suggestions
or challenges but is accepted without change. Hyun and Davis (2005) concluded that
exploratory talk evolved as students developed competence with computer-based language
from hands-on exploration and the use of cumulative talk. The researchers identified three
key elements that contributed to the development of exploratory talk: Students were given
ample time for talk; they were allowed opportunities to learn about computers and software
by exploration; and they were readily able to receive help from adults in the form of
scaffolding (Wood, et al. 1976).
In another study of kindergarten discussion, Zhang, et al. (2010) presented the
findings reported by a kindergarten teacher who was researching the use of “science talks.”
By examining the nature of emerging talk, the kindergarten teacher was interested in
learning if open-ended talks would promote the sharing of ideas, the initiation of inquiries,
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and the collective construction of meaning. One or two 10-15 minute discussions were
held weekly after students had listened to a read-aloud on a science topic or had engaged in
hands-on exploration. Discussions began with an open-ended question that was posed by
the teacher. Although the studies conducted by Hyun and Davis (2005) and the one
described by Zhang, et al. (2010) each involved only a small number of participants (18
and 21, respectively), there were similarities in findings. In both studies, discussions
related to a topic that was the focus of instruction for several weeks. As found by Hyun
and Davis (2005), the teacher in the Zhang, et al. (2010) study noted that in early
discussions, students did not offer comments or questions in response to statements made
by others. As students acquired more knowledge and experience discussing a topic, their
utterances developed from simple statements of ideas to dialogic communications that
extended or questioned thoughts expressed by others.
To effectively use diologic instruction, teachers must have an understanding of the
skills needed to facilitate and guide participation of students in discussion. The following
section will present an overview of the knowledge and expertise needed for teaching with
the use of discussion.

Issues Influencing the Implementation of Discussion
The quality of discussion is dependent upon the teacher’s ability to provide
learning contexts that create opportunities for rich dialogue. A teacher must have expertise
in guiding the direction and development of discussion. To maximize learning through
discussion, a teacher must be able to create a classroom community in which students
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respectfully and thoughtfully listen to others (Dyson, 2003; Wells & Arauz, 2006). The
following section will address requirements for the effective facilitation of classroom
discussion.

Teacher Knowledge and Skill

The facilitation of meaningful and productive classroom discussion requires skill
and commitment on the part of the teacher (Cazden, 2001; Nystrand, 1997).
Differences in the degree and nature of teacher guidance were found in studies
conducted by Hansen (2004) and Barone (2002), both of whom observed discussions based
on classroom read-alouds. Through an analysis of discourse transcribed from 200 hours of
observations, Hansen (2004) concluded that the teacher played a critical role in
establishing a climate for discussion, encouraging student participation, and developing
ways of thinking and talking about stories. The significance of teacher guidance was
evidenced not only in the quality of student comments and questions that evolved, but also
in the progressive increase in the percentage of student-directed talk represented in
discussions. In stark contrast to the discussions observed by Hansen (2004), verbal
exchanges observed by Barone (2002) consisted largely of teacher-generated questions and
student responses that were restricted in scope to simple recall. Barone (2002) observed
that kindergarten students who were not able to adequately demonstrate understanding of
text had not been provided with meaningful experiences in discussion that would have
helped them develop such understanding (Beck & McKeown, 2001; Dickinson & Smith,
1994; Heath, 1983; Snow, Tabors, Nicholson, & Kurland, 1995).
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Of critical concern in the facilitation of discussion is the tendency of teachers to use
patterns of discourse that do not facilitate the negotiation of meaning and the development
of individual understanding (Black, 2007; Smith, Hardman, Wall, & Mroz, 2004; Wells &
Arauz, 2006). Mehan (1979) found that the typical classroom sequence as one of teacher
initiation, student response, and teacher evaluation (IRE). In this exchange, a teacher
initiates a question that calls for a specific response. The response, when given, is followed
by an evaluative comment. To promote the “language of teaching and learning” (Cazden,
2001, p. i) in dialogic processes, teachers must relinquish control and abandon the “one
right answer” approach to questioning.
In a two-year study of teaching practices in eighth and ninth grade English classes,
Nystrand and Gamoran (1997) contrasted learning outcomes from monologic, or
recitational instruction, and dialogic teaching, which promotes discussion through the use
of authentic, or open-ended questions. In the analysis of discourse, researchers coded over
23,000 questions from 112 class sessions. Findings revealed a predominance of monologic
teaching, with most questions being issued for the purpose of eliciting simple recall.
Nystrand and Gamoran (1997) found that an average of 50 seconds of eighth grade class
time was allocated to whole group discussion, and 30 seconds were devoted to discussion
in small groups. In ninth grade classes, whole group discussions lasted less than 15
seconds. Small group discussions were two minutes long. Differences in learning outcomes
were connected to dialogic exchanges. Nystrand and Gamoran (1997) concluded that
teachers must provide opportunities for student engagement in substantive discourse,
where meaning is negotiated through shared reasoning (Nystrand and Gamoran, 1991a,
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1991b; Wells & Arauz, 2006). New understanding is realized when teachers regard
students as thinkers and not “rememberers” (Nystrand, 1997, p. 91).
To facilitate discussion, teachers must understand and adopt the skills needed to
promote dialogic exchanges (Cazden, 2001; Mercer & Littleton, 2007; Nystrand, 1997).
These skills include not only the ability to generate authentic, open-ended questions, but
also the skill to practice “uptake,” or the initiation of questions and comments that build on
ideas expressed by students. Teachers must be able to provide evaluative statements that
validate and promote further discussion in response to student answers (Nystrand, et al.,
2003). Teachers must effectively interact with students in utilizing “transactional
strategies” (Pressley, et al., 1992, p. 515). Transactional strategies affect the direction taken
by discussion and may be initiated to facilitate understanding or to capitalize on the
“teachable moment(s)” (Eeds & Wells, 1989, p. 7) that emerge in conversation.

Facilitation of Participation

If discussion is to promote learning for all students, then all students must be
provided with equitable opportunities for participation (Cazden, 2001). Teachers play a
significant role in creating a climate for discussion in which contributions from all
members of the classroom community are encouraged and valued. The ways in which
students see themselves and are defined by others are highly influenced by perceptions and
expectations conveyed by teachers. Over time, these perceptions and expectations create a
social context and structure of power that determine the position and effectiveness of
students in discussions (Applebee, et al., 2003; Black, 2004; Heath, 1983; Philips, 2000;
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Skinner, et al., 1998).
The perceptions that teachers hold for students are manifested in expectations,
which can affect opportunities for learning through discussion (Cazden, 2001). In a study
of classroom interactions involving 29 students who were 9-10 years of age, Black (2004)
found that higher teacher expectations for particular students contributed to a progressive
increase in participation and productive interactions for those students. While the sample
studied by Black (2004) included only 29 students, the influence of expectations on
discussions and learning has been observed on a larger scale in other research.
In a year-long study covering 974 middle- and high-school students in 64 English
classes, Applebee, et al. (2003) found that the use of discussion-based approaches, together
with high academic demands, was equally effective for all students, regardless of grade
level, school location, tracked grouping, or individual grade point average. Applebee, et al.
(2003) suggested that year-end differences in the rate of progress between low- and highability students correlated with teacher expectations and the opportunities students were
given to participate in discussion.

Classroom Diversity

In facilitating the use of discussion at the kindergarten level, an important
consideration—and perhaps the most significant—is the fact that there may be wide
variations in the languages, cultures, and learning needs represented by the students in any
one class (Cazden, 2001; Mehan, 1979). Students cannot be expected to express what they
understand using language they do not know. At the same time, it cannot be concluded that
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students do not have knowledge if they are not able to conform to specific structures of
language use in expressing what they know (Black, 2004; Heath, 2000; Hoff, 2012).
It is through language that students express what is known and understood, and it is
through the collaborative processes of discussion that meaning is constructed and
personally appropriated (Cazden, 2001; Gilles & Pierce, 2003; Mehan, 1979). Discussion
can only be the means for developing language and understanding for all students when all
students are given equitable opportunities for participation. The potential benefits of
discussion can only be fully realized when no student is marginalized, no voice is silenced,
and all students are actively engaged.

Conclusions

The reviewed research shows that classroom discussion is an effective means for
promoting cognitive growth and improvements in academic achievement. With instruction
and guidance from teachers who are knowledgeable in the structures and strategies of
discussion, students are able to collaboratively construct meaning and acquire new
understanding. When provided with opportunities for active participation in meaningful
discussion, students develop understanding and competence as learners. Despite these
findings, studies indicate that classroom discourse is predominantly monologic. Teachers
typically pose questions that elicit recall rather than processes of shared thinking and
problem-solving. Research demonstrates that while effective approaches to discussion have
been implemented, these approaches have not been widely used or equitably provided to
all students.
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Few researchers have examined the use of discussion at the kindergarten level as a
means for advancing cognitive ability. Although studies have reflected gains in learning
outcomes for kindergarten students through discussion, there remains a need for the
development of specific instructional approaches that facilitate the engagement of all
students. Specifically, there is a need for research that will explore ways in which to
support and sustain the involvement of kindergarten students in the processes of discussion
that promote cognitive growth.

CHAPTER 3
METHODOLOGY

Introduction

The purpose of this study was to examine the use of discussion at the kindergarten
level for the development of language and cognitive abilities. Using a mixed methods
approach, this study was designed to provide insights on how learning and knowing for
kindergarten students are affected by the language and processes of discussion.
This chapter includes an outline of the research design, an explanation concerning
the selection of the participants, a description of the methods that were used for data
collection and data analysis, and a conclusion/section.
To guide this study, three research questions were addressed:
1. How do students respond to discussion at the kindergarten level and how do the
responses change over time?
2. What facilitation techniques promote discussion at the kindergarten level?
3. Does discussion at the kindergarten level advance language development and
cognitive abilities?

Research Design

The goal of this study was to gain insights concerning the extent to which
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discussion (Nystrand, 1997) can advance the development of language and cognitive
abilities in kindergarten students. While this goal was quantitatively oriented, the larger
objective was to generate understanding concerning the processes of discussion that
brought about the final quantitative results (Bryman, 2006; Creswell & Plano Clark, 2011,
Leech & Onwuegbuzie, 2009; Sandelowski, 1996). Using a concurrent embedded mixed
methods design (Creswell & Plano Clark, 2007; Leech & Onwuegbuzie, 2009), the
processes of discussion were examined as they related to a comparison of pre- and postintervention measures of language development and cognitive achievement. With this
approach, the analysis, merging, and interpretation of quantitative and qualitative data was
intended to yield a comprehensive and meaningful explanation of the effects of discussion
on the development of language and cognitive abilities in kindergarten students (Collins,
Onwuegbuzie, & Sutton, 2006; Creswell & Plano Clark, 2011; Green, Caracelli, &
Graham, 1989).

Participants

The participants in this study were students enrolled in a summer program at a
private day-care facility located in a large Midwestern city. Convenience sampling
(Mertens, 2010) was used for the selection of participants, based upon the availability of
students in the summer program who were accessible to the researcher.
All of the participants were members of a single, self-contained classroom that had
an enrollment limit of 20 students. The participants ranged in age from 3 to 5 years with
native languages in English and Spanish. None of the participants in this study had
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attended kindergarten. One participant met the age requirement for enrollment during the
school year immediately following the time period of the study. Most of the participants in
the study came from low-income homes. Families of 8 of the 11 participants receive
government assistance with day care fees. Table 1 shows the ages, gender, ethnicity, native
languages, and family income levels of the 11 students represented in the quantitative data.
Participation in the study was voluntary, and parental consent and student assent
forms were initially obtained for 17 of the 20 students. Of the 17 participants for whom
consent and assent forms were obtained, 16 were available and able to complete testing for
the collection of pretest measures. Posttest data were collected for 11 students who
participated for the duration of the study.
In addition to the 17 initial participants, parental consent and student assent forms
were obtained from five more participants who joined the study in progress, after the
pretesting data collection was completed. Four of those participants were new students
who were added to the class to fill vacancies created when three students withdrew from
the day-care program and one student was assigned to a different classroom by the daycare administrator. Parental consent and student assent were also obtained for one of the
students in the original class of 20 after the pretest measures had been collected.
While pretest and posttest quantitative data were collected for only 11 students, the
qualitative data from all 22 participants are included in the analysis to provide insights as
to how discussion may have influenced the quantitative results. Table 2 shows the ages,
gender, ethnicity, native languages, and family income levels of the 22 students
represented in the qualitative data.

Table 1
Individual Characteristics of Participants by Age for Quantitative Data*
_________________________________________________________________________________________________________
Gender

Ethnicity

Native Language

Hispanic White

English

Spanish

Free or Reduced Lunch

Age

n

Male

Female

Black

Eligible Ineligible

3

4

3

1

2

0

2

4

0

2

2

4

6

0

6

3

2

1

4

2

5

1

5

1

0

1

1

0

0

1

0

1

0

*n = 11
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Table 2
Individual Characteristics of Participants by Age for Qualitative Data
_________________________________________________________________________________________________________
Gender

Ethnicity

Native Language

Hispanic White

English

Spanish

Free or Reduced Lunch

Age

n

Male

Female

Black

Eligible Ineligible

3

7

4

3

3

2

2

5

2

5

2

4

13

4

9

4

4

5

9

4

11

2

5

2

1

1

1

1

0

1

1

2

0
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Attendance was a factor in the availability of students for participation in the
discussion intervention. Full-time and part-time enrollment options were offered by the
day-care, and enrollment of the participants ranged from two to five days per week. In
addition to the effect of enrollment options on attendance, student absences also occurred
due to illness and summer vacations. Table 3 shows the age and rate of attendance for each
of the 11 students who participated for the duration of the study and are represented in the
quantitative data. Table 4 shows the age and rate of attendance for each of the 22
participants who are represented in the qualitative data. Students are listed in Tables 3 and
4 according to sequentially assigned individual identification (ID) numbers.
Qualitative and quantitative data may have been influenced by the degree to which
students participated in discussions. A policy of the day-care allowed students at four
scheduled times each day to choose whether or not they wished to be involved in an
activity. Each discussion lesson was designated as a free-choice activity, and a student may
have voluntarily chosen not to participate. During five of the 30 lessons, there were
instances in which one or more of the students who were in attendance did not participate.
The non-participating students were seated at a classroom table away from the discussion
group and worked on another activity with the regular classroom teacher or a teacher’s
assistant. On two of these occasions, a student chose not to participate in the lesson. On
three other occasions, the classroom teacher made the determination that a student or a
group of students would not participate in the lesson.
Several measures were taken to protect the participants in the study, the classroom
teacher, and the day care facility. Pseudonyms were used to maintain confidentiality. Also,

Table 3
Attendance of Participants Represented in Quantitative Data
_______________________________________________________________________________________________________
Participant
ID Number

Participant
Age

Number of Days
Enrolled

Number of Days
in Attendance

Percentage of 30
Days Attended

__________________________________________________________________________________________________________________________________________________________

1.

3

30

19

63

2.

5

30

30

100

3.

4

30

28

93

4.

4

30

29

97

5.

4

30

17

57

6.

4

30

29

97

7.

4

30

24

80

8.

4

30

23

77

9.

3

30

7

23

10.

3

30

27

90

(continued on following page)
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Table 3 (continued)
_______________________________________________________________________________________________________
Participant
ID Number

Participant
Age

Number of Days
Enrolled

Number of Days
in Attendance

Percentage of 30
Days Attended

__________________________________________________________________________________________________________________________________________________________

11.
3
30
26
87
_______________________________________________________________________________________________________
*n = 11
Note. Attendance percentages have been rounded off to whole numbers. Participants are listed in the order of numbers assigned
for testing purposes at the start of the study.
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Table 4
Attendance of Participants Represented in Qualitative Data
_______________________________________________________________________________________________________
Participant
ID Number

Participant
Age

Number of Days
Enrolled

Number of Days
in Attendance

Percentage of 30
Days Attended

__________________________________________________________________________________________________________________________________________________________

1.

3

30

19

63

2.

5

30

30

100

3.

4

30

28

93

4.

4

30

29

97

5.

4

30

17

57

6.

4

30

29

97

7.

4

30

24

80

8.

4

30

23

77

9.

3

30

7

23

10.

3

30

27

90

(continued on following page)
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Table 4 (continued)
_______________________________________________________________________________________________________
Participant
ID Number

Participant
Age

Number of Days
Enrolled

Number of Days
in Attendance

Percentage of 30
Days Attended

__________________________________________________________________________________________________________________________________________________________

11.

3

30

26

87

12.

3

30

20

67

13.

3

28

17

57

14.

3

12

10

33

15.

4

28

7

23

16.

4

22

15

50

17.

4

13

8

17

18.

4

13

8

17

19.

4

5

5

17

20.

4

2

2

7

21.

4

1

1

3
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Table 4 (continued)
_______________________________________________________________________________________________________
Participant
ID Number

Participant
Age

Number of Days
Enrolled

Number of Days
in Attendance

Percentage of 30
Days Attended

__________________________________________________________________________________________________________________________________________________________

22.
5
8
4
13
_______________________________________________________________________________________________________
Note. Attendance percentages have been rounded off to whole numbers. The first 11 participants are listed in the order of
numbers assigned for testing purposes at the start of the study.
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all collected data were kept in a locked storage cabinet, and computer files were password
protected. At the conclusion of the study, all data were destroyed.
Two months prior to the start of the study, the researcher contacted the day care
facility to schedule meetings with the program administrator and the classroom teacher.
Two meetings were held with the program administrators, and one meeting was held with
the classroom teacher. Each meeting was 60 minutes in length. One week prior to the start
of the study, two meeting times were scheduled to provide opportunities for each
participant and the participant’s parent or guardian to meet individually with the
researcher. At these meetings, which were each one hour long, the researcher explained the
purpose of the study, the time line for completion, and the general plan that would be
followed in conducting each of the 30 one-hour discussion sessions (Mertens, 2010). The
researcher explained the use of pseudonyms to protect anonymity and the procedures for
maintaining confidentiality. Following these explanations and subsequent discussions, the
researcher obtained signed consent forms from the program director (Appendix A),
classroom teacher (Appendix B), and parents or guardians (Appendix C). Oral assent was
obtained from the participants (Appendix D).

Site

The classroom in which the study was conducted was one of several classrooms
at the day-care facility that are satellite sites for the pre-school program administered by
the local public school system. When school is in session, the classroom is staffed by a
certified teacher and a full-time assistant. Throughout the summer months and at times
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when school is not in session, the regular full-time assistant serves as the classroom
teacher. During non-school hours, the classroom is also staffed with an aide, who assists
the teacher and is actively involved in providing instruction and support to the students.
Most of the students who participated in the study had attended pre-school in the
same classroom during the prior school year. Ten of the 11 students represented in the
quantitative data had been members of the public pre-school class in that classroom. Of the
22 students represented in the qualitative data, 16 had been members of the public preschool class in that classroom. Both the classroom teacher and the full-time aide had
worked in that particular classroom for a number of years and were well acquainted with
the students. The classroom teacher and an aide were present during all of the discussion
lessons to help with planned activities and provide assistance to students who needed
support or were unwilling to participate. For the majority of the discussion lessons, the
aide who assisted was the regular classroom aide.

Intervention

The discussion intervention used in this study consisted of 30 one-hour lessons that
covered a variety of topics. Concepts presented in the first five lessons related directly to
processes of discussion. These lesson topics included talking, listening, questioning,
explaining, and ground rules for group interactions (Dawes, 2008, 2011; Mercer &
Edwards, 1981). The 25 subsequent lessons addressed skills and concepts pertaining to
Mathematics, Social Studies, Science, Art, Music, and Physical Education. In all 30
lessons, instruction and activities were based on current early learning standards (Illinois
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State Board of Education, 2012) and, where applicable, were aligned with Common Core
Standards for English Language Arts (National Governors Association Center for Best
Practices, 2010a) and Mathematics (National Council of Teachers of Mathematics, 2000;
National Governors Association Center for Best Practices, 2010b). See Appendices E, F,
G, and H for the alignment of lessons to applicable learning standards.
Each of the 30 lessons was comprised of three discussion-based parts (Henning,
2008). The first of the three parts involved a framing discussion, in which a skill or
concept was introduced. Discussion was launched through the presentation of objects or
pictures that student volunteers retrieved from a decorated storage cube. This storage cube
was referred to as the “talk box” (Dawes & Sams, 2004). In the second of three lesson
parts, discussion was used to develop understanding of the concept being presented.
During the third part of each lesson, students participated in large- and small-group
discussions while applying skills and concepts in hands-on activities.
Discussion was facilitated with an emphasis on the use of open-ended questions
(Nystrand & Gamoran, 1997), the negotiation of meaning through shared reasoning
(Nystrand and Gamoran, 1991a, 1991b; Wells & Arauz, 2006), the presentation of
questions and comments that built on student ideas (Nystrand, et al., 2003), and the
utilization of transactional strategies (Pressley, et al., 1992) to effectively direct
conversation and capitalize on instructional opportunities.

Assessment

Pretest and posttest measures were collected using the Expressive Vocabulary Test,
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Second Edition ([EVT-2] Pearson Education, 2011; Williams, 2007a, 2007b) and the ten
tests that comprise the Standard Battery of the Woodcock-Johnson III Normative Update
Tests of Cognitive Abilities ([WJ III COG] Houghton, Mifflin, Harcourt, 2011; Schrank,
Flanagan, Woodcock, & Mascolo, 2002; Woodcock, et al., 2001). Since the EVT-2
(Pearson Education, 2011; Williams, 2007a, 2007b) was available in parallel forms, Form
A was used for the collection of pretest measures, and Form B was used for posttest data
collection. The Standard Battery of the WJ III COG was used for both pretest and posttest
data collection.
Both the EVT-2 (Pearson Education, 2011; Williams, 2007a, 2007b) and the WJ III
COG (Houghton, Mifflin, Harcourt; 2011; Schrank, et al., 2002; Woodcock, et al., 2001)
were administered individually to the participants by doctoral students who were recruited
from the school psychology program of a large Midwestern university. Pretest measures
were collected over a seven-day period at the start of the study. Pretest data collection was
immediately followed by the implementation of the intervention that consisted of 30 onehour discussion lessons. One discussion lesson was presented each weekday for six weeks.
Posttest measures were collected during a six-day period immediately following the
conclusion of the discussion intervention.

Data Collection

In this study, data were collected from double pretest and posttest measures from
each of the participants. Data from videotaped observations, artifacts and documents
created by students, and fieldnotes were embedded within the pretest and posttest measures
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(Creswell & Plano Clark, 2007; Glesne, 2006; Mertens, 2010). A close examination of the
daily processes of discussion enhanced understanding about the real-life experiences of
participants in those processes (Sandelowski, 1996). Data from pretests and posttests were
collected to determine the influence of discussion on the development of language and
cognitive abilities demonstrated by the students. The alignment of research questions with
data collection strategies is shown in Table 5.

Quantitative Data

Technical information regarding the WOG COG III (Schrank, et al., 2002;
Woodcock, et al., 2001) and the EVT-2 (Pearson Education, 2011; Williams, 2007), which
were used in the collection of quantitative data, is provided in the following sections.

Woodcock-Johnson III Tests of Cognitive Abilities

For the quantitative portion of the study, the WJ III COG (Mertens, 2010; Schrank,
et al., 2002; Woodcock, et al., 2001) was used to provide a measure of cognitive abilities.
The WJ III COG is based on the theories of Cattell (1943, 1963), Horn (1991), and Carroll
(1993), which together are referred to as the Cattell-Horn-Carroll (CHC) theory of
cognitive abilities. Cattell (1943, 1963) argued that intellectual capacity ([“G”] Horn,
1991, p. 213) consists of fluid ability, which is referred to as “gf” (Cattell, 1963, p. 2) and
crystallized ability, which is referred to as “gc” (Cattell, 1963, p. 2). According to Cattell
(1943, 1963), fluid ability is demonstrated in the perception of relationships, the
application of critical thinking and problem-solving skills in new situations, and the
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Table 5

X

5. Student-created documents
and artifacts
documents

4. Fieldnotes

X

3. Videotaped Observations

1. How do students
respond to
discussion at the
kindergarten level
and how do the
responses change
over time?
2. What facilitation
techniques promote
discussion at the
kindergarten level?
3. Does discussion at
the kindergarten
level advance the
development of
language and
cognitive abilities?

2. Expressive Vocabulary
Test, Forms A & B

Research Questions

1. Woodcock Johnson III

Alignment of Research Questions with Data Collection Strategies

X

X

X

X

X

X

X

X

X
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performance of tasks involving time pressures. Cattell (1943, 1963) maintained that
crystallized ability is manifested in the perception of known relationships or the
application of abilities learned in prior situations. According to Cattell (1943, 1963),
cognitive ability is crystallized through the application of fluid ability, and like fluid
ability, crystallized ability may also be demonstrated in the performance of timed tasks.
In addition to the categories of fluid ability and crystallized ability in what was
later termed “Gf-Gc theory” (Horn & Cattell, 1966, p. 266), Horn identified four other
broad factors of cognitive ability (Horn, 1991; Horn & Cattell, 1966). Horn’s (Horn, 1991;
Horn & Cattell, 1966) categories of cognitive ability included visual processing (Gv),
which is currently known as Visual-Spatial Thinking (Schrank, et al., 2002); long-term
memory storage and retrieval (Glr); short-term memory storage and retrieval (Gsm); speed
in cognitive processing (Gs); and the later addition of the factor of auditory processing
([Ga] Horn & Stankov, 1982).
In 1993, Carroll presented the theory that cognitive abilities could be divided into
three strata. In Carroll’s model (1993), known as the Three-Stratum Theory of Cognitive
Abilities, the first stratum (Stratum I) consisted of a hierarchal arrangement of 69 narrow
cognitive abilities. These 69 specific cognitive abilities were further organized into broad
categories, which were identified collectively as Stratum II. Stratum III represented general
intellectual ability (g), which was placed at the apex of Carroll’s (1993) three-stratum
model.
The WJ III COG (Houghton, Mifflin, Harcourt, 2011; Woodcock, et al., 2001)
provides scores that reflect each stratum of CHC theory. The Stratum III score for General

52
Intellectual Ability (GIA) is a weighted calculation that is based on the optimum common
variance among the broad and narrow cognitive abilities reflected in subtest scores from
Stratum I and Stratum II. With the use of weighted factor analysis, the GIA represents a
“distillation of abilities” (Schrank, et al., 2002, p. 77), rather than an aggregation of subtest
scores. The Standard Battery of the WJ III COG includes seven broad factor clusters. A
brief description of each of these seven broad factor clusters, together with the narrow
cognitive abilities measured in each cluster, is provided in Table 6 (Schrank, et al., 2002;
Tusing, Maricle, & Ford, 2003).
WJ III COG Performance Model Clusters. Further interpretation of performance on
the WJ III COG can be facilitated by the combination of results from broad factor clusters.
Four such clusters have been developed to provide what has been termed a Cognitive
Performance Model ([CPM] Floyd, Shaver, & McGrew, 2003; Schrank, et al., 2002;
Woodcock, 2002), which provides understanding of the cognitive and academic
implications of ability levels demonstrated on the test. The broad factor abilities
categorized in the CPM for the WJ III COG Standard Battery are shown in Table 7.
In addition to the interpretive categories provided by the CPM, narrow factors tested
in the Standard Battery of the WJ III COG can also be combined to create “clinical
clusters” (Floyd, et al., 2003, p. 25) that represent narrow CHC factors (Floyd, et al., 2003;
Schrank, et al., 2002). Included in these clinical clusters are the narrow CHC factors of
Phonemic Awareness and Working Memory. Descriptions for the clinical clusters of
Phonemic Awareness and Working Memory, the related tests from the Standard Battery,
and the narrow cognitive abilities included in each cluster are listed in Table 8. The WJ III

Table 6
Broad Factor Clusters and Narrow Cognitive Abilities Measured by the Standard Battery of the WJ III COG
____________________________________________________________________________________________________
Tests in Standard Battery and
Broad Factor Cluster
Description of Broad Factor Cluster
Narrow Cognitive Abilities Measured
____________________________________________________________________________________________________
Comprehension-Knowledge (Gc)

Measures crystallized intelligence,
which includes the ability to
communicate and apply acquired
knowledge

Test 1: Verbal Comprehension
Lexical Knowledge
Language Development

Long-Term Retrieval (Glr)

Measures the ability to store and
fluently retrieve information

Test 2: Visual-Auditory Learning
Associative Memory
Test 10: Visual-Auditory Learning-Delayed
Associative Memory

Visual-Spatial Thinking (Gv)

Measures skills of visual perception
and visualization, including the
ability to store, recall, and manipulate
visual stimuli

Test 3: Spatial Relations
Visualization
Spatial Relations

(continued on following page)
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Table 6 (continued)
___________________________________________________________________________________________________
Broad Factor Cluster

Description of Broad Factor Cluster

Tests in Standard Battery and
Narrow Cognitive Abilities Measured

____________________________________________________________________________________________________
Auditory Processing (Ga)

Measures abilities of processing
and discrimination regarding
speech sounds and other audio
stimuli

Test 4: Sound Blending
Phonetic Coding: Synthesis
Test 8: Incomplete Words
Phonetic Coding: Analysis

Processing Speed (Gs)

Measures the rate of automaticity in
the performance of cognitive tasks

Test 6: Visual Matching
Perceptual Speed

Fluid Reasoning (Gf)

Measures abilities of reasoning and
problem-solving with tasks
or processes that are unfamiliar

Test 5: Concept Formation
Induction

Short-Term Memory (Gsm)

Measures the ability to apprehend,
maintain, and use information within
a few seconds

Test 7: Numbers Reversed
Working Memory
Test 9: Auditory Working Memory
Working Memory
___________________________________________________________________________________________________
Note. Adapted from Essentials of WJ III Cognitive Abilities Assessment, by F.A. Schrank, D. P. Flanagan, R. W. Woodcock,
and J. T. Mascolo, 2002, New York, NY: John Wiley & Sons.
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Table 7
Broad Factor Clusters and Narrow Cognitive Abilities Included in the CPM for the WJ III COG Standard Battery
______________________________________________________________________________________________________
Tests in Standard Battery and
CPM Clusters
Broad Factor Cluster
Narrow Cognitive Abilities Included
______________________________________________________________________________________________________
Verbal Ability

Comprehension-Knowledge (Gc)

Test 1: Verbal Comprehension

Thinking Abilities

Visual-Spatial Thinking (Gv)

Test 3: Spatial Relations

Long-Term Retrieval (Glr)

Test 2: Visual-Auditory Learning
Test 10: Visual-Auditory Learning-Delayed

Auditory Processing (Ga)

Test 4: Sound Blending
Test 8: Incomplete Words

Fluid Reasoning (Gf)

Test 5: Concept Formation

Cognitive Efficiency

Short-Term Memory (Gsm)

Test 6: Visual Matching
Test 7: Numbers Reversed
_______________________________________________________________________________________________________
Note. Adapted from “Interpretation of the Woodcock-Johnson III Tests of Cognitive Abilities: Acting on evidence,” by R. G.
Floyd, R. B. Shaver, and K. S. McGrew. In F. A. Schrank and D. P. Flanagan (Eds.), WJ III Clinical Use and Interpretation:
Scientist-Practitioner Perspectives, (p. 33), 2003, San Diego, CA: Academic.
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Table 8
Clinical Clusters of the WJ III COG Standard Battery
and Narrow Cognitive Abilities Included in Clinical Clusters
_______________________________________________________________________________________________
Tests in Standard Battery and
Clinical Cluster
Description of Clinical Cluster
Narrow Cognitive Abilities Included
_______________________________________________________________________________________________
Phonemic Awareness

Perception, analysis, and synthesis of
speech sounds

Test 4: Sound Blending
Test 8: Incomplete Words

Working Memory

Ability to hold information in shortTest 7: Numbers Reversed
term memory while using that information
Test 9: Auditory Working Memory
to perform a task or implement a process
_______________________________________________________________________________________________________
Note. Adapted from “Interpretation of the Woodcock-Johnson III Tests of Cognitive Abilities: Acting on evidence,” by R. G.
Floyd, R. B. Shaver, and K. S. McGrew. In F. A. Schrank and D. P. Flanagan (Eds.), WJ III Clinical Use and Interpretation:
Scientist-Practitioner Perspectives, (p. 26), 2003, San Diego, CA: Academic.
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COG (Riverside, 2009; Woodcock, et al., 2001) was selected over other cognitive
assessments because it can be used with individuals ranging in age from 2 to 90 years. A
broad age range was required, as students enrolled at the day-care used as the site for the
study ranged in age from 3 to 5 years. Additionally, the WJ III COG (Riverside, 2009;
Woodcock, et al., 2001) has a high rate of reliability and validity, and it is available in
English and Spanish.
The WJ III COG (Riverside, 2009; Woodcock, et al., 2001) consists of five
subtests and is a direct assessment that is administered individually. The total time for
administration is 35 to 45 minutes. Trained graduate-level students were recruited to
administer the WJ III COG (Riverside, 2009; Woodcock, et al., 2001), which has strict
qualifications for examiners. Pretests were administered to participants over a seven-day
period during the week immediately preceding the initiation of classroom discussions and
observations. Posttests were given during a six-day period in the week immediately
following the conclusion of the six-week observation phase of the study.
Reliability of the WJ III COG. Reliabilities are strong for the WJ III COG individual
tests and for tests combined in cluster scores (Blackwell, 2001; Cizek, 2003; Schrank,
McGrew, & Woodcock, 2001). For eight of the ten tests included in the standard battery
(Verbal Comprehension, Visual-Auditory Learning, Sound Blending, Concept Formation,
Numbers Reversed, Incomplete Words, Auditory Working Memory, and Visual Auditory
Learning-Delayed), calculations for reliability were made using the split-half procedure
with odd and even test items. Corrections were made for the length of test items using the
Spearman-Brown correction formula. Rasch analysis procedures were used to calculate

58
reliability statistics for the Spatial Relations test, on which test items have multiple-point
scores, and the Visual Matching test, which is a timed test. For the tests included in the
standard battery of the WJ III COG, median reliability coefficients are generally high,
ranging from .81 to .94. For the broad factor clusters of tests and the GIA, which were used
in reporting the quantitative data for this study, reliabilities are higher. Median reliability
statistics range from .90 to .97 for the four broad factor clusters included in the CPM and
the two broad factor clusters that comprise the clinical clusters. Median reliability for the
GIA is .9. Statistics reported for test-retest reliability covered timed tests (Cizek, 2003;
Schrank, et al., 2001). The median test-retest score for Visual Matching, which is the only
timed test in the Standard Battery, was .87 for individuals ranging in age from 7-11.
Validity of the WJ III COG. Support for content, construct, and concurrent validity
of the WJ III COG is provided by a broad range of evidence (Blackwell, 2001; Cizek,
2003; Schrank, et al., 2001). Content validity was addressed in the design of individual
tests, which were created with close alignment to CHC theory (Carroll, 1993; Cattell,
1943, 1963; Horn, 1991). Subject to review by experts and in consultation over a 15-year
period with Carroll (1993) and Horn (1991), items on each individual test were selected to
measure a particular narrow ability from Stratum I of Carroll’s (1993) hierarchal model of
cognitive abilities (Floyd, et al., 2003). Grounded in CHC theory, narrow abilities were
combined to create the broad factor clusters represented in Stratum II. While extensive
research and analyses were involved in the preparation and inclusion of test items in the
WJ III COG, reviewers (Floyd, et al., 2003; Schrank, et al., 2002) have suggested that
content validity would be strengthened with empirical evidence to support relations and
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interpretations among scores for CPM clusters.
Using evidence from numerous studies (see Appendix A of Floyd, et al., 2003, for a
comprehensive list) that examined the internal structure of the WJ III COG, confirmatory
factor analyses provided evidence that the tests adequately address the three strata of
intellectual abilities specified in the CHC model (Carroll, 1993). Correlational analysis of
the internal structure of the WJ III COG supported validity, in that intercorrelation was
strong among tests designed to measure similar characteristics. In contrast, intecorrelations
were found to be low to moderate, ranging from .20 to .60 (Floyd, et al., 2003) among the
broad factor clusters. These statistics demonstrate that while there is some degree of
correlation among the broad factor clusters, cognitive measures from each cluster represent
distinct abilities.
Studies have been conducted to compare the WJ III COG to tests with similar
ability measures (Mather and Gregg, 2002; Schrank, et al., 2001; Tusing, et al., 2003).
Correlational values between the GIA of the WJ III COG and composite or full scale
scores from other tests, including the Differential Ability Scale ([DAS] Elliott, 1990), the
Stanford-Binet Intelligence Scale, Fourth Edition ([SB-IV] Thorndike, Hagen, & Sattler,
1986), and the Wechsler Preschool and Primary Scale of Intelligence-Revised ([WPPSIR] Wechsler, 1989), ranged from .67 to .76. While the publisher’s guidelines for
administration of the WJ III COG (Riverside, 2009; Woodcock, et al., 2001) indicate that
the tests can be used with individuals ranging from two years of age to 90, some
researchers (Tusing, et al., 2003; Williams, Sandro, & Glen Soles, 2014) have argued that,
based on Bracken’s (1987) criteria, most of the tests floors are inadequate for use with
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children under the age of 3.

Expressive Vocabulary Test, Second Edition

Quantitative data includes pretest and posttest scores collected from the
administration of the Expressive Vocabulary Test, Second Edition ([EVT-2] Mertens,
2010; Pearson Education, 2011; Williams, 2007a, 2007b). The EVT-2 (Pearson Education,
2011; Williams, 2007a, 2007b) is an individually administered test that measures
expressive vocabulary and word retrieval. The test is available in parallel forms, each of
which contains 190 pictures. For each picture, the examiner presents a task that calls for a
one-word response. Examinees may be required to answer a question or provide a label or
synonym related to the picture that is displayed. Nouns, verbs, adjectives, and adverbs are
included in the tested vocabulary. The EVT-2 is designed for use with individuals who are
at least 2 years and 6 months of age. Assessment items are preceded by the presentation of
two age-appropriate sample questions that are not scored.
The EVT-2 (Pearson Education, 2011; Williams, 2007a, 2007b) was selected for
this study because it is available in two forms; scoring mechanisms reflect even slight
improvements between measures; and it has a high rate of reliability. The EVT-2 (Pearson
Education, 2011; Williams, 2007a, 2007b) can be used with individuals ranging in age
from 2 to 90 years. This age range met the requirement for testing students who were
enrolled at the day-care that served as the site for the study. The EVT-2 (Pearson
Education, 2011; Williams, 2007a, 2007b) is a direct assessment that is administered
individually. Administration time is 10-20 minutes. To meet examiner qualifications,
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graduate students were recruited to administer the EVT2 (Pearson Education, 2011;
Williams, 2007a, 2007b). Participants were given the pretest over a three-day period
during the week immediately preceding the initiation of classroom discussions and
observations. Posttests were administered over a two-day period during the week
immediately following the conclusion of the six-week observation phase of the study
Reliability of the EVT-2. Reliability for both Forms A and B of the EVT-2 (Pearson
Education, 2011; Williams, 2007a) was calculated using the split-half method with oddand even-numbered test items (Graham & Rathvon, 2010; Williams, 2007b). Reliabilities
were high for both forms of the test, ranging from .88 to .97 for 28 age groups and from
.86 to .97 for 13 grade levels. To determine alternate-form reliability, counterbalancing
was used in the administration of Forms A and B to examinees. Alternate-form reliabilities
ranged from .83 to .91. Test-retest reliability was calculated using five age groups, with
individuals being retested using the same form of the test. Intervals between tests ranged
from 2 to 6 weeks for the three younger groups and from 2 to 8 weeks for the two older
groups. Test-retest reliability correlations were high, ranging from .94 to .97. In view of
concerns with respect to bias in vocabulary assessments, reviewers Graham and Rathvon
(2010) expressed the need for scoring reports for gender and ethnic subgroups, and, given
the use of prompts and response options, evidence of inter-rater reliability.
Validity of the EVT- 2. Content validity for the EVT-2 (Pearson Education, 2011;
Williams, 2007a, 2007b) was addressed through the use of a rigorous process of review in
the selection of test items. Vocabulary selection for the assessment based on the degree of
frequency and common use determined for each word. Twenty word categories were
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created to ensure that selection of items reflected a wide range of vocabulary, represented
three levels of difficulty, and maintained balance between the two forms of the test.
Following two national tryouts using potential test items, Rasch analysis procedures were
followed to evaluate each item with respect to item difficulty and item discrimination.
Reviewers Graham and Rathvon (2010) contended that confidence in the EVT-2 (Pearson
Education, 2011; Williams, 2007a) would be increased with evidence of classification
accuracy, including explanations as to why particular items were selected or not selected.
Correlations of the EVT-2 with preschool and elementary language and vocabulary-related
reading assessments ranged from moderate to high (Graham & Rathvon, 2010; Williams,
2007b). Graham and Rathvon (2010) raised some questions regarding psychometric
adequacy of the test with school-age individuals identified as having language delays and
language disorders, as mean scores for tested samples of these groups fell within 1
standard deviation of the mean. Correlational relationships between the EVT-2 (Pearson
Education, 2011; Williams, 2007a) and the Peabody Picture Vocabulary Test, Third
Edition ([PPVT-3] Dunn & Dunn, 1997) were examined using a group of 3,530 individuals
that spanned seven age groups. Correlations were high and consistent across all age
groups, ranging from .80 to .84.

Validity

Threats to the validity of quantitative data were addressed in several ways (Creswell,
2009, Mertens, 2010).
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Testing

Because there is only one form of the WJ III COG (Riverside, 2009; Woodcock, et
al., 2001), the use of the same instrument for pretest and posttest measures presents an
internal threat due to participant familiarity with the assessment. This threat was
minimized by the use of the EVT-2 (Pearson Education, 2011; Williams, 2007a) as a
second measure of outcomes.

Cultural and Linguistic Validity

Certain test instruments may reflect cultural or linguistic bias, threatening the
validity of quantitative data (Mertens, 2010). The EVT-2 (Pearson Education, 2011;
Williams, 2007a) was selected for this study to minimize this threat. The PPVT-III (Dunn
& Dunn, 1997) is a widely used assessment that meets the age and administration criteria
for use with the participants in this study. The validity of the PPVT-III (Dunn & Dunn,
1997) with ethnically and linguistically diverse groups has been questioned by researchers
(Restrepo, et al., 2006; Thomas-Tate, Washington, Craig, & Packard, 2006), who have
found the EVT-2 (Pearson Education, 2011; Williams, 2007a) to have greater validity in
terms of bias.
Statistical Regression
The threat of statistical regression (Mertens, 2010) is present with the collection of
pretest and posttest measures, and this is particularly true with quantitative studies
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involving a single group. This threat was minimized by the use of two pretest-posttest
instruments.
History and Maturation
The threats of history and maturation (Mertens, 2010) were minimized by the
collection of two pretest-posttest measures for each individual participant. While the
researcher was not able to control external events or influences, participants shared
experiences in each of the 30 one-hour discussion sessions that was attended. The
processes of discussion were completed in a six-week period, which also minimized the
threats of history and maturation.

Mortality

The threat of mortality (Mertens, 2010) was minimized by the fact that all students
were given two pretests, and outcome measures were collected for all students who
participated in the study through the collection of posttest data.
Treatment Fidelity
The adherence of the researcher to the planned program for discussion sessions was
followed to minimize the threat of treatment fidelity (Mertens, 2010). The collection of
videotapes provided visual and audio records of the discussion sessions. The researcher,
acting as a participant-observer, developed an in-depth understanding of the plan for
discussion sessions prior to the start of the study. To ensure that the discussion plan was
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being followed with fidelity, the researcher conducted a self-check each day through a
careful review of audiovisual recordings and fieldnotes. As a form of member checking,
the classroom teacher also reviewed collected data to ensure that the discussion session
were being facilitated with fidelity to plans (Mertens, 2010).
Strength of Treatment
The eight-week timeline for the study presented a threat to validity, in that this time
period may have been too brief to influence outcomes (Mertens, 2010). This threat was
minimized by the use of the EVT-2 (Pearson Education, 2011; Williams, 2007a), which
was selected as a quantitative instrument because of its sensitivity to slight changes.
Interaction of Participants and Treatment
The validity of quantitative data was threatened because of the small sample size,
the use of a single group, convenience sampling, the contextual specificity of the study
site, and the short time span for data collection (Creswell, 2009). These threats are
addressed by the researcher’s restriction of claims about the generalization of results.

Qualitative Data

Data collected for the qualitative portion of the study included videotaped
recordings of the discussion lessons, fieldnotes, digital images from DVDs, and studentcreated documents and artifacts. This qualitative data will be described in the following
sections.

Videotaped Observations
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The qualitative portion of the study included the recording of 30 one-hour
discussion sessions, which were facilitated by the researcher as a participant-observer
(Bogdan & Biklen, 2007; Creswell, 2009; Glesne, 2006). To ensure the videotaping of all
participants, two stationary camcorders were used to record wide-angle views of the group
on DVDs. While the use of individual lapel microphones was part of the original plan for
the study, a more practical solution for ensuring sound quality was provided by the
placement of high-powered microphones at two locations in the classroom. Master DVDs
were labeled with the dates of recording, and recordings were saved in computer files for
backup. To preserve the quality of original DVDs, copies were made and labeled by date
for repeated viewings (Erickson & Wilson, 1982).
Videotapes provided a permanent record of the experiences of the participants and
presented repeated opportunities to review events, confirm or revise understanding, and
make new observations about what took place (Erickson & Wilson, 1982; Glesne, 2006).
Another purpose of videotaping was to capture not only verbal expressions, but also to
provide data concerning non-verbal communication, such as gestures or facial expressions
(Leech & Onwuegbuzie, 2008; Onwuegbuzie, et al., 2009). Videotapes facilitated close
observations of students who did not verbally participate and allowed for review of such
dynamics as posture or physical movement. Video-recordings also preserved data
concerning the physical arrangement of the room and the position and proximity of each
participant with respect to others (Onwuegbuzie, et al., 2009).
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Videotaping provided a continuous record of the real-life processes of discussion
over a period of six weeks. It was important that the use of video equipment and
microphones be as unobtrusive as possible (Bogdan & Biklen, 2007; Erickson & Wilson,
1982). This was addressed by discussing the study with the participants ahead of time and
getting them accustomed to the presence of the recording equipment in the room.
Videotaping was discussed at individual introductory meetings with the students and in a
group meeting prior to the start of the discussion sessions. To ensure that technical issues
did not interrupt the natural flow of events, the researcher developed a thorough
understanding of the operation of the equipment. Checks were made each day before
discussion sessions to ensure that recording equipment was in good working order
(Erickson & Wilson, 1982).

Fieldnotes

Prior to the start of the study, the researcher met with the day care administrator, the
classroom teacher, participants, and the parents or guardians of participants. During these
meetings, which were scheduled to share information about the study and obtain signed
consent and assent forms, the researcher took notes concerning any important information
that was shared about the participants and the study site. This information was included in
the researcher’s fieldnotes.
Daily fieldnotes were recorded by the researcher to preserve descriptions and
reflections on the participants and the events of discussion (Bogdan & Biklen, 2007;
Glesne, 2006; Onwuegbuzie, et al., 2009). Fieldnotes included ideas, impressions, and
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clarifications about the participants, the processes of discussion, and the role of the
researcher as a participant-observer. Fieldnotes were fleshed out daily through typed
elaborations, which were saved and backed up as individual computer files.
An important function of fieldnotes was the personal reflection and objective review
of daily discussion by the researcher as a participant-observer (Bogdan & Biklen, 2007).
This was particularly true since the researcher was actively involved in the processes of
discussion. Critical reflection included the on-going need to address any bias on the part of
the researcher with respect to the participants and the processes of discussion. The
potential for bias was addressed by comparing and contrasting written notes with a careful
review of daily videotapes.
Digital Images from DVDs
The researcher used two stationary, wide-angle video cameras to record discussions.
The original plan for the study included the collection of photographs with the use of a still
camera. This proved to be impractical, given the daily time restraints on discussion
activities and the physical arrangement of the classroom. Frames from audiovisual
recordings were used as photographic data (Bogdan & Biklen, 2007; Glesne, 2006). This
photographic data provided permanent, detailed records that facilitated closer observations
of the students in specific moments.

Student-Created Documents and Artifacts

Documents were produced by the students in many of the discussion lessons. These
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documents included recording sheets and assignments completed by students in
discussion-based partner and small group activities. During the course of the study,
students also created artifacts, such as drawings and paintings. These documents and
artifacts were referenced in whole group discussions at the conclusion of daily activities,
and they provided valuable data concerning the application of skills and concepts that were
covered in the lessons (Glesne, 2006). Audiovisual data and fieldnotes, together with
student-created documents and artifacts, facilitated greater understanding of the
experiences of the participants.

Credibility

Threats to credibility were addressed through the collection of multiple forms of
data representing observations (Mertens, 2010). This included audiovisual data, studentcreated artifacts and documents, and field notes. Frequent member checks were conducted
by the classroom teacher to ensure the accuracy and subjectivity of descriptions and
impressions recorded from observations (Glesne, 2006; Mertens, 2010).

Data Analysis

Using the research design created for this study, quantitative data and qualitative
data were analyzed separately (Creswell & Plano Clark, 2011). Following the completion
of separate analyses, results from both portions of the study were merged to provide
comprehensive answers to the research questions. A discussion format was used to
synthesize findings and provide an explanation of how and why the processes of discussion
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influenced the measured outcomes (Caracelli & Greene, 1993).

Quantitative Data

Using SPSS 18, an analysis of pretest and posttest scores (Creswell, 2009; Mertens,
2010) was computed using data collected from the administration of the WJ III COG
(Riverside, 2009; Woodcock, et al, 2001) and the EVT-2 (Pearson Education, 2011;
Williams, 2007a). Data analysis included the computation of central tendency and
variability for each test. A repeated-measures t test was conducted for both pretest and
posttest measures. Finally, the correlations between the two sets of pretest and posttest
scores were determined.
A report of quantitative data analysis includes an interpretation of the analyzed
results and a statement as to whether or not discussion at the kindergarten level advances
the development of language and cognitive abilities (Creswell, 2009; Mertens, 2010). The
report also provides a review of the results with respect to related studies and the use of
discussion with kindergarten students.

Qualitative Data

Qualitative data involved the observation, transcription, and coding of recorded data,
together with the study of fieldnotes and student-produced documents and artifacts. The
analysis of qualitative data will be described in the following sections.
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Transcription

Audio recordings were transcribed from DVDs on a daily basis (Bogdan & Biklen,
2007). The use of audio recordings facilitated the viewing of the DVD while the audio
portion was being transcribed. Using this method, the researcher was able to transcribe
spoken communication and record notes on visual observations and impressions at the
same time. Because the participants were young children, pauses, restarts, and other
audible, non-verbal expressions were included in the transcriptions and in observations and
impressions on related notes, as these were important in the comprehensive analysis of
discussion processes (Barnes, 1992, 1993).
A total of 30 lessons were presented, each of which was approximately one hour in
length. Qualitative data were collected and analyzed from Lesson 1 and Lessons 3 through
30. Due to technical difficulties, Lesson 2 could not be transcribed and was not included in
the discourse analysis. Lessons 28 and 29 were videotaped in a gymnasium, which created
poor sound quality in the recordings for those two sessions. As a result, transcriptions
represented less than 20 minutes of recorded data for each of those two lessons.
The data from fieldnotes and student-created artifacts and documents, together with
notes and transcription from audiovisual data, provided a thick, rich record of the
observations (Bogdan & Biklen, 2007). This record was used to conduct an ethnographic
analysis (Emerson, Fretz, & Shaw, 1995; Erickson & Wilson, 1982; Fetterman, 1998;
Jacob, 1987; Mehan, 1979). The intent was to describe as closely as possible the real-life
events of discussion sessions as they were experienced and understood by the students.
Referred to by Mehan (1979) as a “constitutive ethnography” (p. 8), the goal of this
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method of analysis was to provide detailed descriptions of routine activities as they
occurred in their natural setting. Careful observations of contextually specific sociocultural
interactions provided understanding about what happened, how it happened, and why it
happened. Put simply, the answers to the questions posed in this study were best addressed
through a close examination of real-life, real-time discussion involving pre-school students
in a pre-school classroom (Mehan, 1979).
Data Analysis
Qualitative data were examined using coding (Glaser & Strauss, 1967; Saldaña,
2013) and microinterlocutor analysis (Leech & Onwuegbuzie, 2008; Onwuegbuzie, et al.,
2009).
Coding. Qualitative data were coded using a constant comparison analysis (Glaser
& Strauss, 1967). Initial coding of data was conducted using open coding (Saldaña, 2013),
which was followed by analyses of developing themes through the use of axial coding and
selective coding. Using the research questions as analytical lenses, data were coded
abductively (Onwuegbuzie & Combs, 2010; Morgan, 2007), moving reflexively between
deductive and inductive methods. Through multiple reviews of the transcripts, discourse
was coded and recoded to identify and describe the utterances of students as they occurred
and evolved in the processes of discussion. As themes developed, coding was used to
observe changes in responses over time, the effects of responses on student participation,
and the emerging development of language and understanding.
When the methodology for this study was developed, it was proposed that
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qualitative data would be coded using NVivo9 (QSR International Ply Ltd., 2010) software
(Leech & Onwuegbuzie, 2007, 2008, 2011). As the coding process progressed, however, it
became more apparent that the use of electronic coding might limit, rather than enhance
the analysis of the data. There were as many as 16 students and four adults in attendance at
a single discussion lesson. There were numerous occasions during each session in which
conversations took place simultaneously. Given the fact that the students were preschoolers, comments and behaviors were often impulsive. At the same time, there were a
number of students who seldom made verbal contributions to the discussions. Some of
these students were participating by intent (Rogoff, et al., 2003; Rogoff, et al., 2007). It
appeared that others were not engaged in discussion activities. Because any or all of these
factors may have affected outcomes of the study, considerable attention was given in the
transcription of audiovisual data to ensure that the qualitative data represented a
comprehensive record of every discussion lesson. To effectively answer Research
Questions 1 and 2, all of these factors needed to be weighed in the coding and analysis.
Basit (2003) addressed the dilemma faced by researchers in determining whether
manual or electronic methods should be used for coding. Basit (2003) concluded that in the
processes of comparing and questioning that evolve in the coding of qualitative data, the
expertise and inclination of the researcher play key roles in the decision to code manually
or to use electronic coding methods.
In the initial stages of examining the large quantity of qualitative data collected in
this study, it became apparent that codes could not serve to simply follow the recurrence of
any particular concept across the contexts of the various lessons. To answer the research
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questions, coding needed to elucidate not only the ways in which students responded to
discussion, but also the ways in which those responses changed over time. Additionally,
coding needed to provide insights regarding ways in which student responses may have
been influenced by the facilitation of discussion. A series of codes was devised to
categorize the types of utterances made by students, such as the expression of a partial or
complete answer, or the utterance of an extension, clarificaton, or explanation to a response
that was previously given. To provide an analysis of ways in which the qualitative data
may have affected the quantitative results, however, it was necessary to examine not only
the frequency of isolated, coded utterances and instances of non-verbal behaviors, but also
the development of language, understanding, and the application of such language and
understanding over time. This required extensive, repetitive searches through the contexts
and sequences of discussion.
In the multiple reviews of contextual and sequential data required to answer the
research questions in this study, it was decided that the analysis of qualitative data would
best be served by manual coding. In a report on a comparative ethnographic study inolving
urban high school students in Toronto and New York, Gallagher (2007) addressed the
decision to use manual rather than technological coding to facilitate analysis through the
contextualization of qualitative data:
“Our team developed . . .a creative set of symbolic coding designs that…allowed us
to do what we discovered N6 [qualitative software] could not do, which was to give
us a comprehensive and easily accessible way to identify data that seemed rich with
regards to our lines of inquiry.” (Gallagher, 2007, p. 72)
Gallagher (2007) further explained:
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“For our purposes, N6 went about qualitative analysis in the wrong way: rather
than displaying all the codes in the data, it showed us all the data in the codes. . . .
Our system . . . allowed for greater contextualizing . . ., with all the coding taking
place around the actual text. In effect, we returned to a more manual system that
respected the sheer quantity and complexity of qualitative data and the surrounding
contexts.” (Gallagher, pp. 72, 73)
Microinterlocutor analysis. Although microinterlocutor analysis (Leech &
Onwuegbuzie, 2008; Onwuegbuzie, et al. 2009) was designed for use with data collected
from focus groups, this technique was implemented in this study to observe group
members who did not verbally contribute to discussion. Because a lack of verbal
participation was a frequent occurrence with some of the students in the recorded lessons,
the use of microinterlocutor analysis (Leech & Onwuegbuzie, 2008; Onwuegbuzie, et al,
2009 ) was useful in data collection.
A lack of verbal participation in discussion may have been caused by a number of
reasons. These included shyness, a lack of knowledge, or the fact that an individual was
unwilling to take risks in speaking out (Onwuegbuzie, et al. 2009). In other cases,
individuals participated in discussion by using a form of non-verbal communication, such
as shaking the head or rolling the eyes. To include all variations of participation in the
analysis of qualitative data, microinterlocutor analysis (Onwuegbuzie, et al, 2009) was
used to record agreement, dissent, agreement with a statement, dissent with a statement, or
a nonresponse.
Microinterlocutor analysis (Leech & Onwuegbuzie, 2008; Onwuegbuzie, et al,
2009) was also used to observe non-verbal behaviors that were identified as being off-task.
The examination of such non-verbal, off-task behaviors was important in explaining the
possible influence of qualitative data on the quantitative results of the study.
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Report of Findings
After coding was completed and the data were studied relative to the identified
themes, a report of findings was prepared to present the interpretations of those results
(Bogdan & Biklin, 2007; Mertens, 2010; Miles & Huberman, 1994). The purpose of this
report is to provide detailed descriptions of discussions facilitated with pre-school students
and explanations concerning the ways in which those students were influenced by their
experiences. This report presents an account of what happened and what did not happen,
supported by excerpts from transcripts.

Credibility

To strengthen the credibility of this study, two methods of qualitative analysis were
used (Leech & Onwuegbuzie, 2008). The coding from constant comparative analysis
(Glaser & Strauss, 1967), together with the implementation of microinterlocutor analysis
(Onwuegbuzie, et al., 2009; Leech & Onwuegbuzie, 2008), yielded more trustworthy
results. Additionally, the researcher met daily with the classroom teacher for member
checks of transcriptions (Mertens, 2010). The on-going review of transcribed data was
conducted to ensure accuracy in the written records of observations.

Mixed Methods

Following the presentation of the quantitative and qualitative findings, the results
from both phases of the study have been merged. Excerpts from transcripts are presented,
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together with explanations of how those particular events of discussion support or do not
support the quantitative findings. The merging of results is intended to provide
comprehensive answers to the research questions. More important, it is hoped that the
integration of quantitative and qualitative methods in this study will facilitate greater
understanding about the participation of pre-school students in the processes of discussion.

Conclusion

This chapter presented an explanation of the methodology that was used in this
study. Descriptions were provided for the collection of quantitative and qualitative data,
data analysis, validation, and the reporting of findings. The plan that was implemented for
merging and presenting integrated results was also described. Chapter 4 will focus on the
qualitative and quantitative results of the study.

CHAPTER 4
RESULTS

Introduction

This chapter will present findings with respect to student utterances and responses
to discussion, through an in-depth analysis of discourse recorded during the presentation of
29 one-hour lessons, field notes, and student work samples. Findings will be presented as
they relate to each of the three research questions addressed in the study:
1. How do students respond to discussion at the kindergarten level and how do the
responses change over time?
2. What facilitation techniques promote discussion at the kindgarten level?
3. Does discussion at the kindergarten level advance language development and
cognitive abilities?

Analysis of Qualitative Data

The discussion lessons presented in this study were designed for use as an
intervention. The qualitative analysis will be organized according to the types of utterances
made by participants during discussion, changes in participant responses over time,
facilitation techniques that promoted discussion, and the observed effects of discussion
among participants on the development of language and cognitive abilities.
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Codes for student utterances were placed in one of three three categories: student
contributions related to teacher-initiated questions or actions, student contributions to
discussion made in response to peer-initiated remarks, and student remarks that influenced
but did not contribute to discussion. A description of the codes and resulting coding themes
are provided in Appendix I.

Research Question #1

How do students respond to discussion at the kindergarten level and how do the responses
change over time?
Student responses to questions were coded to differentiate between complete and
partial answers. Regardless of the number of words expressed, an answer was deemed to
be complete if it was interpreted to convey a response that was valid and could be
reasonably connected to the discussion at hand. A “yes” or “no” response was identified as
a complete answer if, in fact, that answer expressed a positive or negative reply,
confirmation or negation, or assent or dissent. A response was determined to be partially
correct if the utterance was contextually appropriate but lacked clarity or sufficiency to
answer the question.
While utterances of “uh” or “um” did not constitute verbal contributions to
discussion, these expressions were counted as responses. Whether students volunteered to
answer a question or were nominated by cold-call, an “uh” or an “um” represented an
attempt to respond. While the expression of “uh” or “um” did not reflect or contribute to
the development of understanding, such responses reflected active listening and the intent
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to participate.
One example of such an attempt to respond can be found in the following
exchange, which occurred during a lesson on economics. The discussion was focused on
differentiation between needs and wants. In this sequence, the group was identifying
reasons why water is needed:
Teacher: Why do we need water? Let’s help Henry. How do you use water? What do
you use it for?
Jeremiah: For… for…
Although this student started to respond to the question, he was unable to add a
specific answer. He sat cross-legged on a chair in what appeared to be a pensive pose. He
bent his head forward and pressed his thumb and forefinger into his forehead. He moved
his crossed legs up and down on the seat of the chair, as if struggling to think. In the
sequence that followed, four other students verbalized reasons why water is needed. The
first student, however, was not able to contribute an additional answer or expound on any
responses given by others. Despite the inability of this student to verbally contribute a new
idea, he seemed to be making a concerted effort to think of a reply.
The classroom community was well established prior to the start of the study, as the
classroom teacher had created a caring atmosphere in which students worked together and
supported one another in daily routines. Students were accepting, patient, and tolerant
when peers were unable to respond or gave incorrect responses in discussions. There were
recorded instances in which every participant responded with “I don’t know” or made
similar verbal statements that indicated the inability to answer. The decision to code non-
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verbal utterances of “uh” and “um”as partial responses was reinforced by the willingness
of students to verbally express the inability to answer.
Students were provided with models and guidance in stating agreement and the
respectful expression of disagreement. Disagreement was voiced by various participants
with the word “no” or the phrase “I disagree” throughout the study. The following excerpt,
taken from a lesson on sound and pitch in music, provides an example of disagreement. In
this section of the lesson, which was designed to bring focus to sounds that can be
observed in everyday environments, the students were asked to identify sounds that are
heard outside. In this particular exchange, Elijah offered a source for a sound identified by
Jayla. Jayla’s response of “no” would seem to indicate that she wanted to clarify her point
by giving her own examples.
Teacher: What’s a sound outside?
Elijah: Airplanes.
Jayla: And… and…
Jasmine: A bee and birds going “chirp, chirp, chirp.”
Teacher: Birds.
Jayla: And… and “boom, boom.”
Elijah: Airplanes.
Teacher: What would go “boom, boom” outside?
Elijah: Cars.
Jayla: No, fireworks and storms.
Throughout the discussion lessons, students responded to requests for rationale
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with the word “because.” A response of “because” was coded as a partial answer if it was
issued as a statement. In such cases, students may have believed that the uttered response
was sufficient. When followed by a pause, the word “because” was coded to indicate that
the student was “thinking” and trying to formulate a response but was unable to do so.
Both the complete answer and partial answer use of “because” would appear to confirm the
argument that many young children are developmentally unable to make inferences
required in the description of causal relationships. Additionally, many young children lack
the competency needed to interpret and apply knowledge from personal experience to the
context of discussion.
Codes were ascribed to differentiate among utterances that extended, explained, or
clarified a student’s own remark. This was an indication that those students who verbally
participated in discussions were reflecting on their own responses and were progressing in
their understanding of the topics of discussion. A separate code was ascribed to utterances
that extended, explained, or clarified the remark of a peer. The following excerpt, taken
from a lesson on community service workers, provides examples of utterances made by
students to explain their own comments or to provide explanations for remarks made by
others:
Teacher: Who… who do these community workers help? Who do they help, Jeremiah?
Emma: People.
Teacher: Let’s raise hands. People?
Emma: Yeah.
Teacher: Emma?
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Emma: People
Teacher: Let’s raise hands.
Jeremiah: And daddies and mamas.
Teacher: Okay. Carlos?
Carlos: And… and… and… and kids.
Teacher: Kids, too. So, people of all ages, right? So they help whenever… How do they
help people when they’re hurt?
Emma: Um… when… when they have a big, giant scratch, then they take them to the
hospital.
Teacher: So how do these paramedics help them, when they have the big, giant scratch?
How do they help?
Carlos: With… with… with a ambulance.
Teacher: Okay. They put the person in the ambulance?
Carlos: Yeah. And on the bed.
In the above example, which was taken from Lesson 13, students verbalized simple
extensions to remarks made by others. To the response that paramedics helped “people,”
others added “and daddies and mommies” and “kids.” Such extensions reflected more
depth as the lessons progressed. This is demonstrated in the following excerpt from the
22nd lesson, which covered concepts of motion:
Teacher: Alright, if I want to move the ball behind that Talk Box, what do I have to do
with the ball?
Carlos: Move it.
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Jayla: Move it with your hands.
Later in Lesson 22, extensions were again voiced as the students were discussing
observations made during a small group activity involving the concept of motion:
Teacher: Of all of these things that are here, which one’s the easiest to move?
Emma: The koi (a wooden pull toy).
Teacher: Well, I’ve got to pull the koi.
Jasmine: The ball.
Teacher: Why do you think the ball?
Jasmine: Because you can bounce it.
Carlos: And roll it.
Teacher: You could bounce it or roll it? Why do you think it would be the easiest to
move?
Jasmine: Because you can… you can easily move it.
Teacher: Which one’s easiest?
Ryan: The um… the box.
Teacher: The box? How did she move the ball?
Jasmine: Um… by… by throwing it.
Carlos: Throwing it and dropping it.
Several students consistently demonstrated focused, quiet behavior during
discussions. These students made only occasional verbal contributions and, in most
instances, responded only when called on. The intent to participate was exhibited by the
readiness of these students to respond when requested to do so. In some cases, the response
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may have been “I don’t know.” There were occasions, although infrequent, when these
usually quiet students volunteered a response. One such instance occurred in the following
exchange, which took place during a lesson on economics. The students were shown a
bunch of bananas that could be purchased with savings generated by buying a generic
brand instead of a brand name cereal. Upon observing the bananas, one student addressed a
comment to the classroom teacher. This individual rarely made verbal contributions in the
discussions.
Teacher: If you go to the store and you buy Milville Honey Nut Crispy Oats and
gallon of milk, then you… you can also get a whole bunch of bananas.
Alyssa: Banana! Miss J, bananas. I know.
The intent to participate was demonstrated in this student’s use of the language of the
discussion in an immediate confirmation of understanding.
Another change in students’ response to discussion was the fact that periods of
sustained attention increased over time for a number of students. This was observed in
behaviors indicative of active engagement, which included remaining appropriately seated
in an assigned spot; looking at the speaker or the object presented as the focus of
discussion; and interacting, as directed, with peers or with objects introduced in discussion
activities.
Students sometimes responded in discussions with expressions of emotion, such as
surprise or excitement. Verbal expressions of emotion included such utterances as “whoa,”
“oh,” “ooooo,” “whew,” and “yea.” Non-verbal expressions of emotion included the
response of laughter and, in the case of one participant (i.e., Alyssa), utterances that were
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sounds, rather than words. The following excerpt was taken from a lesson on rhythm,
tempo, and volume in music. The students were commenting on a recording of “In the Hall
of the Mountain King,” taken from Peer Gynt, Suite No. 1, Op. 46. Engagement in the
lesson was indicated by an emotional response from a participant who made very few
verbal contributions during discussions:
Emma: It’s like you’re scared and you’re going up. It’s like you’re in the dark, and they’re
going up.
Jayla: It’s scary! It’s scary!
Alyssa: Aaaaah! Aaaaaah!!
Adult staff member: Yeah, you’ve got it! Scary!
Destiny: It’s scary!
There were sometimes surges and at other times gaps in verbal participation by
individual students in discussions. While the data collected in this study cannot provide
empirical evidence for rationale concerning these surges and gaps, there appear to be some
elements of discussion that influenced differences in participation patterns for some
individuals.
Personal interest was one element of discussion that appeared to enhance the level
of verbal participation. Instances of verbal utterances increased with one student, for
example, whenever that student gave a response pertaining to cars. Lessons 5, 6, 8, and 9
were the first four lessons attended by this student. In Lessons 5, 6, and 8, which did not
contain any direct or indirect references to cars, utterances made by this student numbered
5, 4, and 12 respectively. In Lesson 9, this student made a total of 34 utterances, some of
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which related to cars or contained the word “cars.”
For some students, the number of verbal utterances made in a particular lesson also
appeared to relate to aptitude or personal knowledge. Responses from one student, for
example, increased in lessons pertaining to science concepts. This particular student
attended 15 lessons. Excluding Lesson 28, for which the transcription was abbreviated due
to acoustical issues in the gymnasium, this student made an average of 43.5 utterances in
each of the 14 other lessons he attended. In the Lesson 19, entitled “Float or Sink,” this
student made 58 utterances, which included ten original responses, 11 explanations that
related to his own remarks, and 11 responses that extended, explained, or clarified the
remarks of others. The following excerpt demonstrates the confidence this student seemed
to have in his understanding of science concepts:
Teacher: Okay! So what makes things sink and float?
Destiny: Yeah!
Teacher: What makes it happen?
Destiny: I don’t know.
Emma: Magic! Magic!
Teacher: Magic? No.
Carlos: No, it’s science.
In contrast, the number of utterances made by another student decreased
dramatically in lessons that pertained to math concepts. This student attended only six
lessons, including Lesson 2, which was not transcribed (due to technical difficulties in
recording). He made 127 utterances in Lesson 1, “Talking.” In Lesson 6, “Weights, and
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Measures,” he made only 18 utterances. In Lesson 10, “3D Shapes,” he made just 30
utterances. While there may be numerous explanations for such variations in a child’s rate
of participation, this student seemed to exhibit a higher level of confidence in
conversations that related to recall of his own personal experience or knowledge. He
appeared less willing to express his own ideas or respond to contributions made by others
when understanding was developed through group discussion. In the lesson on Weights
and Measures, one of the discussions revolved around the concept of comparing weights
with a balance scale. While this student readily made predictions and direct observations,
his rate of participation dropped when discussion questions called for higher level thinking
skills, such as making comparisons or drawing conclusions.
In the lesson on Weights and Measures, David did not utter a response until the
17th sequence. Prior to the utterance of this response, 11 open-ended questions were posed
to the group. These questions were issued to elicit responses about how a teeter totter
works and what would make it stop working. Probing questions were also presented to the
group following the utterances of responses to the open-ended questions. David had not
responded to any of the first ten open-ended questions, nor had he uttered responses to any
of the follow-up probing questions.
In the following exchange, which was taken from the 17th sequence of the lesson
on Weights and Measures, the group was responding to questions during a read-aloud of
Just a Little Bit, by Ann Tompert (1996). In this story, an elephant was positioned on one
end of a teeter totter. One by one, numerous animals joined a group on the opposite end of
the teeter totter, but they were unsuccessful in getting it to move. While David had not
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responded to any of the higher-level questions that had been previously issued in the
lesson, he did utter a prediction in this sequence:
Teacher: What’s going to happen next?
David: Um… some more are gonna get on.
Destiny: Um… they gonna get off the seesaw and they gonna go home.
Teacher: They’re going to just go home? David?
David: There’s gonna be more on the seesaw.
Throughout the series of lessons, there were a number of responses coded to
indicate a change of mind. A response was identified as a change of mind if a student
specifically voiced a change of mind or gave a response that differed from a statement
previously uttered by the same student. Utterances coded as a change of mind were
typically offered without rationale and were coded differently from utterances that were
made to extend, explain, or clarify a prior remark. In some cases, a change of mind was
reflected in a response that may have been changed to match the responses of peers. There
were a few instances, however, in which a change of mind appeared to be prompted by the
understanding generated in discussion. This is demonstrated in the following excerpts,
which were taken from a lesson on motion. In this exchange and others subsequently
presented, the term “teacher” is used for the researcher. The term “classroom teacher” is
used to designate utterances made by the teacher who was regularly assigned to the
classroom.
Teacher: How did the marker move?
Jasmine: Rolled.
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Jeremiah: Rolled.
Teacher: It rolled. Did we push it to roll it?
Destiny: No.
Teacher: Or did we pull it?
Carlos: Pull it!
Jasmine: Push it!
Destiny: Roll.
The following exchange took place in a subsequent sequence:
Teacher: Okay, when you pull something… When you pull something, Destiny, you
bring it towards you. Up here I have a picture of a wagon.
Classroom teacher: Okay, everybody. Stick your arms out like this and pull to your chest.
Pull!
Teacher: Like if you had a wagon, you would be pulling it towards you.
Adult staff member: Towards you.
Teacher: If you were moving a shopping cart, you would push it.
Classroom teacher: Everybody push now! Push!
The following exchange took place after a demonstration in which a student was
asked to move a marker across the floor. A change of mind was indicated in the response
given by Carlos:
Teacher: Okay, did she push it or did she pull it?
Destiny: Roll it.
Teacher: How did she make it roll? Did she move it by pushing it or pulling it?
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Carlos: Pushing it.
In some cases, a change of mind appeared to be prompted by a student’s desire to
participate or to gain attention. In these instances, the change of mind was not precipitated
by the presentation of evidence or the voicing of differing responses by peers. Such a
change of mind is demonstrated in the following excerpt, which was taken from a lesson
on floating and sinking:
Teacher: Anybody else? Sink or float?
Destiny: Me!
Teacher: What do you think?
Destiny: It’s going to float!
Teacher: Why?
Destiny: It’s going… it’s going to sink way, way, way down there.
Teacher: Well, you just said it’s going to float. Which is it?
Destiny: Float. Because it’s gonna float really.
There were only eight utterances in the overall study that could be characterized as
remarks intended to marginalize others, and there were just two participants who made
such remarks. These remarks were especially noticeable because the classroom community
had been well established. The students appeared to be patient and accepting of one
another, and the verbalization of such comments was rare. While it is not possible to
measure the effect of any comment intended to marginalize a particular individual, it was
determined that these remarks should be separately coded because of their targeted nature
and placement in the lessons.
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The first utterance coded as a remark of marginalization occurred in the sixth of
114 sequences in Lesson One. This was one of three negative comments directed at the
same student in this lesson. The second and third negative remarks were made by another
student, who had just entered the program two days prior to the presentation of the first
lesson. The first comment of marginalization is included in the following excerpt, which
covers an exchange in which the students were sharing how they learned to talk:
Teacher: How did you learn to talk?
Victoria: I talked to my mommy.
Destiny: Not you!
Teacher: She can talk. Go ahead, Victoria.
Victoria: My… my mommy… my mommy said that my… I said “Mommy” and my
sisters said… (unintelligible).
Teacher: You… you learned to talk when your sisters were talking with your mom? Is
that what you’re saying?
Victoria: Yeah.
Teacher: Okay. Are they older than you are – your sisters?
Victoria: Yeah.
In the 108 sequences that followed the above exchange in Lesson One, there were
408 utterances coded as remarks that contributed to discussion. The student who was
targeted by the negative comment contributed only three of these 408 remarks. She did not
participate in the discussion for the 35 sequences immediately following the utterance of
the negative comment. In subsequent lessons, the level of participation for the targeted
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student appeared to be affected by other factors, as well. These factors will be discussed in
Chapter 5. In the above sequence, it appeared that this student was struggling to express
her thoughts. In this instance, her response included several restarts and lacked clarity. It
cannot be determined for certain that the targeted student’s production of oral language
was affected by the negative remark. At the same time, it is difficult to overlook the
potential ramifications of the negative remark that was directed at this student at such an
early point in the first lesson. She had readily volunteered and had expressed her ideas to
the group, but she participated very little after this sequence.
The repetition of responses given by others was a frequent occurrence in all of the
discussions. This may have been because the student who repeated a response had not been
listening or, for some other reason, had not heard the original verbal contribution. At times,
it seemed that students repeated responses because they wanted to participate but lacked
the language to express their own ideas. At other times, it appeared that students repeated
responses simply to get attention. In some cases, a student may have been ready to
verbalize a stated response and was seeking equal acknowledgement for the idea. In some
such cases, the exchanges that followed a repeated response seemed to indicate an element
of competition. The following excerpt, taken from a lesson on primary colors in art,
includes two repeated responses. The first repetition demonstrates the element of
competition. The student who made the second repetition apparently did so to restate the
remark that had been previously shared but had not been heard.
Teacher: Okay, somebody else. Something else that’s usually painted red.
Ethan: I see something painted red right now.
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Carlos: The truck.
Teacher: Huh?
Carlos: The fire truck.
Ethan: Fire truck.
Carlos. No, I said it.
Teacher: What?
Destiny: Fire truck.
Carlos: A fire truck.
Teacher: A fire truck. Yeah.
Ethan: I said it.
In the following sequence, taken from a social studies lesson on government laws
and rules, repetitions may have been made because the student wanted to participate but
lacked the language to generate original responses. The discussion was focused on the use
of signs posted to prohibit littering.
Teacher: Where would you see a sign like that?
Destiny: Because you gotta put your paper towel.
Teacher: You have to put your paper in the garbage. Where would you see that sign?
Destiny: At the outside.
Teacher: Outside where?
Destiny: At the store.
Teacher: At the store they would have a sign that says “Throw your paper in the garbage”?
Destiny: (nods)
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Teacher: They might. At the store or where else?
Destiny: At the store.
Teacher: Where else?
Destiny: Um…
Jasmine: At a bathroom.
Destiny: Bathroom.
In another example of repetition, it appears that a student “borrowed” language that
had been uttered by another participant. In the following excerpt, which was taken from a
lesson on light and shadows, the group had experienced some difficulty in defining the
term “light.”
Teacher: Light is the opposite of what?
Jasmine: Um…
Teacher: It could be light or it could be…
Carlos: Moose.
Teacher: What’s… what’s the opposite of light? If there’s no light, there’s what?
Classroom teacher: Up, down. In, out.
Carlos: It’s fire.
Teacher: Fire? No.
Carlos: Moose is fire.
Teacher: Well, let’s come back to that idea.
In a subsequence sequence, Carlos again used the term moose. Following the third
utterance of the word moose by Carlos, Destiny used this term in a response:
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Teacher: What are some other sources of light? Carlos, you just said one.
Carlos: Um… moose is fire, because… because you can use it to see in the dark.
Teacher: Fire? Yes, fire is a source of light. Where else could we get light, besides a
flashlight and fire? Jayla?
Jayla: You could turn your light on in your kitchen on your light.
Teacher: Yes. You’ve got a kitchen light on the ceiling, right?
Jasmine: Mm hmm. You could turn your light on in your room.
Teacher: Okay.
Jasmine: … or your mom’s room.
Teacher: Is it on the ceiling?
Jasmine: Yeah.
Teacher: Okay.
Destiny: I have a moose light in the bathroom.
Carlos’ statement that “moose is fire” did not make sense, and the utterance of the
term moose presented the challenge that is often faced when attempting to interpret words
that students have written using inventive spelling. With a student’s use of inventive
spelling, the context of the word must be considered, together with an understanding of the
child’s typical language use and handwriting skills. With Carlos’ utterance, it did not
appear that an appropriate substitution could be made for moose using any word with a
similar sound. It simply seemed that Carlos had ascribed an incorrect meaning to the word
moose, as he repeated the term and used it consistently within the context of his remarks.
It appeared that Destiny was repeating language that had been uttered by Carlos
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when she said, “I have a moose light in the bathroom.” The fact that neither Carlos’ nor
Destiny’s use of moose was challenged by other students may suggest several
characteristics of the group, as a whole. It could be that other students were not listening. It
might also be suggested that those who were listening lacked understanding of the word
moose. A third possibility may be that no one wanted to take the risk to interject a
correction or request clarification. In this case, It would seem that the roles within the
“community of practice” (Lave & Wenger, 1991, p. 42) were still evolving and other
participants felt it best to remain silent.
Students were sometimes directed to make observations. In some instances,
however, students independently made observations and shared those observations using
their own language. In such cases, a student’s utterance served to draw the group’s
attention to the observed object or phenomenon. The following excerpt, taken from a
lesson on patterns, provides an example of such an independent observation. This
exchange occurred during a read-aloud of Pattern, by Henry Pluckrose (2009). While the
group was directed to look at the pattern of triangles and “Xs” that could be seen in a
picture of cranes (machines), one student saw the diamonds that were created by patterns
of adjacent triangles, with one right side up and the other inverted beneath it:
Teacher: Jayla, what shapes… what shapes repeat?
Jayla: Red, brown.
Teacher: No, not colors. What shapes? Do you see? Look at this. On this crane, we have
four triangles. We have an “X” inside of a box. Do you see how it goes again?
Destiny: No.
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Jayla: Diamonds.
Teacher: Do you see how it goes again? The shapes. All the way up the crane, like this?
Jayla: Diamonds.
Teacher: Diamonds. Yes, this is a diamond. You’re right!
As the lessons progressed, the discussions reflected not only a higher level of
sustained attention, but also an increasing frequency of student responses to comments
made by others. Earlier lessons included discussions in which students extended, clarified,
or explained the remarks of peers. In Lesson 24, which covered the element of visual lines
in art, the students were engaged in an exchange of observations about Sonny’s Quilt, by
Faith Ringgold (1986). This piece shows musician Sonny Rollins playing a saxophone on
the Brooklyn Bridge. In the following excerpt, three different students generate turns in the
conversation that build understanding of the elements of the artwork:
Teacher: There’s a man standing there.
Jayla: And they’re lighting up.
Destiny: And they’re singin’ a song.
Teacher: What do you notice about the colors? Carlos has a nice, quiet hand.
Jayla: They are lighting up.
Teacher: These… oh these are lit up? These are lit up?
Jayla: Lighting up.
Teacher: So there’s… they’re white to show that they’re lighting… lighting up. Okay.
Carlos?
Carlos: They’re lining up because they need light.
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Teacher: They need light. Why do they need light?
Destiny: Because so they can see.
Teacher: Why do they need light to see?
Destiny: Because the moon is off.
Each lesson included activities that were designed to generate discussions about
concepts that had been presented during that session. Students were paired with peers or
assigned to small groups for these discussion-based activities, which took place in the final
segment of the lesson. A separate code was ascribed to utterances between or among peers
that related to such matters as the negotiation of roles or the issuing of directions. All other
utterances in paired or small-group activities, such as predictions, observations, partial or
complete answers, or questions, were given the same codes as utterances made in wholegroup activities.
The following excerpt was taken from an activity that was part of the lesson on
Government Laws and Rules. In this activity, students were given an enlarged map of the
neighborhood that had been glued to a sheet of cardboard. The activity involved the
placement of small signs, such as “no swimming,” stop signs, one-way signs, and speed
limit signs, in appropriate places on the map. Prior to the start of this activity, the group
had identified and discussed the purpose for various informational and regulatory signs
that are found in a community. The students were directed to discuss rationale and share
responsibilities for the placement of the signs on their map. While this excerpt reflects
comments and directives uttered by each student, there is an absence of discussion. This is
noted by Jasmine, as there was no discussion of any rationale for the placement of the
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signs:
Jayla: Hey! There’s a building. There’s a building.
Jasmine: No, you gotta put one right there.
Jayla: There’s a building one right there. There’s a building right there.
Jasmine: I’m going to put one.
Jayla: And I see one right…
Jasmine: That’s only some signs.
Jayla: You gotta have one.
Jasmine: I wanna put something right here.
Jayla: You get one outside.
Jasmine: We’re not talkin’ about this.
At the conclusion of the map activity, students reassembled in the large group for a
concluding discussion. Unfortunately, the memory card in the camera that was focused on
the group had reached maximum capacity, and this discussion was not captured in the
recording of the lesson. Despite the fact that Jayla and Jasmine did not discuss the
placement of the signs on their map, all of their signs were glued in appropriate locations.
This indicated that they had internalized understanding about the purpose for each of the
signs and had appropriated this understanding in the accurate placement of the signs.
When the map for each pair of students was displayed to the group, the accuracy of
the work done by Jayla and Jasmine was immediately recognized by another student in the
class. This student called out “Great job!” She then initiated a round of applause, and all
the other students clapped with her. The recognition extended to Jayla and Jasmine by this

101
student indicated that she, too, had appropriated understanding of the purpose and
placement of the signs in the map activity.
The following excerpt was taken from an activity that took place during the lesson
entitled “Float or Sink.” Students were paired with peers for this activity, which involved
making and recording predictions, testing each of several objects to determine if it would
float or sink, and recording the results. The students were directed to discuss the rationale
for their decisions, as they had been instructed to do for the map activity in a prior lesson.
The discussion of rationale did not occur in this exchange:
Trinity: Oh, I want the rock.
Jayla: Do you think it… do you think this is going to float or sink?
Trinity: Sink.
Jayla: Sink. Okay, we’re going to say that.
Trinity: Sink.
In the following excerpt, which was taken from a subsequent sequence in the same
activity, the two students predicted that a stick would float. Upon testing the stick, the
students found that the stick floated. Again, there was no discussion regarding the
prediction.
Jayla: Now, this is gonna float, okay?
Trinity: I’m gonna put it in.
Jayla: No, I am.
Trinity: Okay, now put the stick in.
Jayla: It’s floating!
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The recording sheet (see Appendix J) reflected that these two students correctly
predicted whether each item would float or sink. Unfortunately, the results were not all
accurately recorded, as both “sink” and “float” were marked for three of the tested objects.
While students utterances reflected understanding of concepts and directions in whole
group discussions, inaccuracies were sometimes observed in recording sheets that were
completed by students in paired or small group activities. Most young students probably
lack familiarity with graphic organizers, such as the recording sheet used in this lesson.
Recording inaccuracies were an indication that students may benefit from more direct
instruction, modeling, and guided practice (Rogoff, 2003; Rogoff, et al., 2003) with
graphic organizers prior to the start of assigned tasks. Observations and recommendations
concerning paired and small group discussion activities will be presented in Chapter 5.
In summary, students responded to discussion in a number of ways. Students
expressed complete and partial answers to questions, and at times provided rationale for
responses. Students stated predictions, shared observations, and made utterances that
expressed emotion. In small groups, students made utterances to direct or negotiate with
others. The length and depth of student responses sometimes appeared to be influenced by
personal interest or aptitude. The repetition of responses was a frequent occurrence.
Although rarely expressed, students made utterances that may have served to marginalize
others. On some occasions, students demonstrated the desire to respond, but were unable to
do so. With some participants who responded infrequently, the intent to participate was
reflected in sustained, focused attention on the speakers and objects of interest in
discussion. Responses changed over time, in that students made an increasing number of
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utterances that extended, clarified, or explained their own responses or responses expressed
by others. Students demonstrated a progressive ability to offer responses of agreement or
disagreement with others and to revise their own responses.

Research Question #2

What facilitation techniques promote discussion at the kindgarten level?
A large portion of the discussions in this study involved the use of “triadic
dialogue” (Lemke, 1990, p. 8). In this pattern of discourse, the teacher initiates a question,
a student gives a response, and the teacher responds in some way to the utterance made by
the student. Several forms of questions were used to initiate triadic exchanges.
Lessons presented in this study were designed to develop understanding through
the processes of discussion, using the language that students brought to the classroom. For
this reason, questions were not typically presented for the purpose of eliciting predetermined responses. In some instances, however, direct questions were presented in
teacher-initiated moves. The following excerpt is an example of an exchange that was
initiated with a direct question:
Teacher: You know what, Victoria? No one has told me what color that book is. Do you
know what color that book is?
Emma: I do!
Victoria: It is green.
Teacher: It is! It is a green book.
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In this particular exchange, a direct question was asked of a student who had participated
very little in the discussion up to that point in the lesson. The direct question was asked for
the purpose of involving this student, as it was reasonably assumed that she would provide
the correct answer.
Direct questions were also asked for the purpose of reinforcing information that
would be given in the anticipated responses. While this technique was seldom used, the
following excerpt, taken from a lesson on 3D shapes, is an example of this type of
exchange:
Teacher: So my question to you is “How many faces are on that cylinder?”
Lucas: Two.
Teacher: Lucas, right? Two. How many faces – flat sides?
Lucas: Two.
Teacher: Two. That’s right.
Initiation moves at times utilized questions that called for a “yes” or “no” answer.
A question that called for a “yes” or “no” answer may have been presented to elicit a
response of agreement or disagreement or to ask a student to confirm or negate the
accuracy of a response that had been given. In the introductory discussion in a lesson about
weights and measures, the students had been asked to identify the object shown in a picture
of a teeter totter. The following excerpt included the use of a “yes” or “no” question to
elicit a response of agreement or disagreement.
Teacher: I wonder if anyone can raise their hand and tell me what that is. Mia?
Mia: A playground.
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Teacher: A play…?
Mia: Ground.
Teacher: A playground? Hannah, do you… do you agree? Is that a playground?
Hannah: No.
Teacher: What do you think?
Hannah: Teeter totter.
The initiation move in triadic exchanges sometimes called for a prediction. In some
instances, students were asked to choose one of two possible responses. With these types
of questions, the teacher’s follow-up response in the third move was typically a request for
rationale. The following excerpt, taken from a lesson on magnets, is an example of a
question that was presented with a choice of responses. The follow-up moves included a
request for rationale:
Teacher: What I want you to do is guess whether or not the magnet will be attracted to the
marker and whether or not it will be attracted to the nail. In other words, when I
get the magnet close to the marker, will the magnet pull the marker towards
itself?
Emma: No.
Teacher: Why not?
Emma: ’Cause it’s not made out of metal.
Teacher: So it has to be made out of metal in order for it to be attracted?
Emma: (nods)
In most exchanges, teacher-generated questions were authentic, or “open-ended”
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questions (Nystrand & Gamoran, 1991a, 1991b). The following excerpt, taken from a
lesson on comparing numbers, is an example of an exchange that was initiated with an
authentic question:
Teacher: What do you use a measuring tape for?
Jasmine: To measure um… (unintelligible)
Destiny: Look at how big and bigger!
Teacher: What might you measure with that?
Carlos: You… you can measure houses – how long it is.
Teacher: Okay, you use that…
Jayden: Or a fish.
Destiny: Or a fish.
Teacher: Carlos is right. You use that to measure how long something is.
Lucas: Or a fish house.
Teacher: A fish? You would use that to measure a fish house or a fish?
Lucas: Fish house.
Teacher: Fish house. Oh, like an aquarium?
Lucas: Yeah.
Teacher: Okay.
Elijah: Or a fish.
Teacher: Yeah, if you caught a fish, you might measure how long the fish is.
The open-ended questions used in triadic exchanges represented a range of
educational objectives included in Bloom’s Taxonomy (Anderson & Krathwohl, 2001;
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Bloom, 1956). Some initiating questions were presented to elicit recall. The following
excerpt, taken from a lesson on leaders, provides an example of a question that was
intended to focus on recall, drawing responses from prior knowledge and personal
experience:
Teacher: Jeremiah, what is a leader?
Jeremiah: Um… parade.
Teacher: A leader is in a parade?
Jeremiah: Yeah.
Teacher: What does a leader do in a parade?
Jeremiah: Um… um…
Teacher: Where is a leader in a parade?
Jeremiah: In the parking lot.
Teacher: In the parking lot? Why is the leader in the parking lot?
Jeremiah: Um… because… um… I don’t know.
Teacher: Why is the leader in the parking lot when there’s a parade? You are right. I’ve
been in parades, and the leader is in the parking lot. Why?
Jasmine: I’ve been in a parade.
Teacher: Why is the leader in the parking lot?
Jasmine: Um… because they’re um… lining up all the people that um… that want to be in
a parade.
Teacher: They’re lining everyone up. Mmm hmm.
Some questions were presented to evoke higher level thinking skills by asking
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students to explain, describe, or summarize. Such questions were included in a discussion
that involved the use of kitchen utensils. In a lesson designed to develop techniques of
questioning, students were asked to demonstrate understanding about the characteristics
and functions of particular utensils. In the following excerpt, students were asked to
identify and describe the function of a ricer:
Teacher: Alrighty! Ever seen one of those before?
Emma: No, but I have one in my kitchen.
Teacher: You do? It’s in the kitchen. What do you think…
David: It smashes food.
Teacher: It smashes food.
Emma: And it smashes juice.
Teacher: And juice? Do you agree with that?
David: The holes are not that small.
Lucas: And… and… and strawberries.
Teacher: You smash strawberries in it?
David: You smash food! You smash um…
Teacher: Now why would I want to smash food in here? Why do you think so?
Jasmine: Because um… it have holes!
Teacher: It has holes? So why would I want to smash food through the holes?
David: Because that will make… because that will make food.
Teacher: But why would I want smashed food? Why would I put strawberries in there?
You said “strawberries,” right? Why do you think so?
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David: I was like…
Teacher: Why… why do you… why do you think you put strawberries in here?
Lucas: Because you do.
Teacher: I know. Why do you think so?
Lucas: That’s because… uh… it’s because the… the water of the… the water of the
strawberries comes out.
Questions also called for responses that involved the skills of classifying, drawing
conclusions, comparing and contrasting, investigating, verifying, and evaluating. Such
questions often revolved around objects that were displayed to the group. The following
sequence, taken from a lesson on explaining, provides an example of a response involving
comparing and contrasting. The students were asked to select two items from a group of
objects, place them inside a large ring, and explain the characteristics the two items had in
common.
Teacher: All right. Tell us what you put in the ring. What did you put in there?
Madison: The grapes.
Teacher: The grapes and…?
Madison: The book.
Teacher: The book. Why do the grapes and the book go together?
Madison: Because they’re both green.
Teacher: They’re both green. I agree with you. I think they are both the same color.
In a lesson on sound and pitch in music, one discussion focused on sounds created
by plucking rubber bands. To demonstrate differences in pitch, rubber bands of varying
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thickness were stretched over an open, oblong-shaped plastic storage container. The
responses in the following excerpt reflect conclusions drawn by a student about the
observed variations in pitch:
Teacher: So, I’m making a sound with the rubber band. Now listen when I pluck the
purple rubber band, and tell me what you hear.
Jayla: A guitar!
Destiny: Guitar.
Teacher: Listen to the pink one. Purple one. What… what do you hear?
Jayla: They make it add to your guitar.
Teacher: What… what makes you think it’s a guitar?
Jayla: Because it (unintelligible) it.
Teacher: Well, the rubber bands are stretched over this container, like… like strings on a
guitar. Were they the same?
Jayla: No.
Teacher: How are they different?
Jayla: Because one is purple. One is pink.
Teacher: Well, one is purple. One is pink. But we’re talking about the sound we hear.
How are they different?
Jayla: Because one is big. One is short. Because that one’s thin. That one’s thick.
Teacher: This one is thick, isn’t it? This one is thin.
An interesting note about this excerpt is the language used by the student to describe the
fact that the two rubber bands produced different pitches. The use of plucking to make a
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sound had been demonstrated with the pink rubber band. When the purple rubber band was
plucked and created a different sound, the student described her observation by saying,
“They make it add to your guitar.” While the student was not able to explain how pitch
was affected by the thickness and length of each rubber band, she appeared to understand
that these characteristics produced different sounds.
In the same lesson on music, variations in pitch were also created by using a metal
spoon to strike glasses containing graduated amounts of water. The following excerpt
provides examples of observations and predictions, including rationale, that were voiced
by students using terms of their own understanding:
Elijah: Another one.
Teacher: Another one.
Destiny: Another one. That one going really up.
Jasmine: That one going to be full. I wish up, up, up. That one going up.
Teacher: What do you notice about the water, Elijah?
Logan: It’s going down.
Teacher: It’s going down. You’re right.
Destiny: Down, down, down.
Teacher: Good job, Logan.
Alright, when I strike this glass with a spoon, what do you think?
Destiny: It going to ding dong.
Teacher: Well, this went “dong ding” (referring to the two glasses with higher and
lower amounts of water that were previously hit with the spoon). What’s this
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(a third glass, with less water) going to do?
Jayla: Uh… it going to make a lot of noise.
Teacher: A lot of noise? Is it going to be a high pitch…
Jayla: Yes.
Teacher: … or a low pitch?
Jayla: Um… a high pitch.
Emma: A giant pitch.
Teacher: No, we’re talking about high or low. This one’s low. (Dong!) This one’s
higher. (Ding!)
Carlos: Whoa!
Emma: A high pitch.
Teacher: It’s going to be higher?
Emma: Yes.
Teacher: What makes you think so?
Emma: Because it’s going…
Carlos: It’s really down.
Teacher: Because the water’s lower? You think the water being lower is going to make
the pitch be higher?
Carlos: Yeah.
Teacher: We will see if you’re right. (Dong! Ding! Diing!)
Carlos: Yeah.
Emma: It’s higher.
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Teacher: It’s higher. It is higher. Okay.
The level of sustained attention and participation increased during discussions that
involved predicting and observing the results of scientific experiments. This was
particularly true in Lesson 19, “Float or Sink.” During the first segment of the lesson,
students identified and described objects taken from the Talk Box. Following the
presentation of the objects, the students were asked to compare and contrast the properties
of paired objects. It was hoped that this activity of comparing and contrasting might later
facilitate the drawing of conclusions about the properties of objects that float and those that
sink.
During the second segment of the lesson, tests were conducted to determine if each
object would float or sink. Before each test, students made predictions.
At the start of the second segment, which was at the 18 minute and 35 second mark in the
recording, all ten of the participants were seated appropriately and were focused on the
activities. This level of attention was sustained during the entire activity of predicting and
testing, as the students had a stake in the outcome of the testing of each item. One
indication of the high level of focus and involvement was the fact that six different
students participated in the following series of exchanges about one of the tests, which
took place at the 24 minute and 16 second mark:
Teacher: Okay! Marble!
Jasmine: Marble!
Carlos: Marble!
Jasmine: Sink or float?
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Ryan: Uh, float!
Teacher: What do you think?
Carlos: Sink!
Destiny: Sink!
Teacher: Two people say “sink.” Why?
Carlos: Because it’s… because it’s more littler.
Emma: Sink!
Carlos: And a little rounder… and it can’t float. (Carlos was comparing the marble to
an apple, which had been tested earlier and floated.)
Teacher: But this one’s littler… this one’s round.
Carlos: And that was bigger and the other one’s smaller.
Teacher: So you think it’s going to…
Carlos: Sink.
Teacher: Sink because it’s smaller?
Carlos: Yeah.
Teacher: What do you think, Ryan? Float or sink?
Ryan: Sink.
Teacher: Why do you think so?
Ryan: Because.
Teacher: Because why?
Ryan: It’s a marble.
Teacher: It’s a marble? What would make a marble sink?
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Ryan: Uh… It’s gonna go all the… all the way down.
Carlos: And water… and water is no more.
Teacher: Well, if it goes all the way down, it’s not floating. It’s sinking. You
think it’s going to float?
Ryan: No.
Teacher: Alright. Thumbs up for float. Thumbs down for sink. One two… I can’t tell
where your thumb’s going, Emma. You’re for float? You’re for sink? One,
two, three, four, five… What are you doing, Elijah? Six, seven… Okay,
most people are saying “sink.” We’re going to guess “sink.”
Elijah: Sink! Sink! Sink!
Destiny: Yes! Yea!!! Yea! Yea!
Teacher: Yep, it went right down there!
Several: Whoooo!
Following the test to determine if the marble would sink or float, the audible
expression of emotion was another indication of focus and participation. After observing
the marble that sank, confirming her prediction, one student held both fists up and
decisively brought them down in a non-verbal gesture of “Yes!”
Much of the time, the teacher’s response in the third move of a triadic exchange was
simply the revoicing of a student’s response. With the exception of grammatical
corrections, this revoicing was done verbatim and was often presented in the form of a
question. The following exchange is an example of this.
Teacher: How did you learn to talk?
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Jayla: I talked when my mom did.
Teacher: You talked when your mom did?
This technique of verbatim revoicing evolved as a move that was intended to serve
multiple purposes. The first purpose of revoicing was simply to repeat the language used
by the child. This would serve to reintroduce the utterance in the event that others had not
heard what had been said. In some cases, children did not speak loudly enough for others
to hear. In other instances, children did not speak clearly enough for others to understand.
For students who had been unable to hear or understand what had been said or for those
who had not been attentive to the speaker, revoicing served to repeat the utterance for the
group. For others who had heard the original utterance, the revoicing of a student’s
contribution provided reinforcement of the thought that had been shared.
By revoicing a student’s contribution in the form of a question, the student’s
utterance was acknowledged without the expression of any kind of evaluation. At the same
time, the speaker was given pause to reflect and either confirm or refute the meaning and
function of the utterance as it had been heard. As a question, the revoiced response was
intended to invoke a “yes” or “no” answer from the student. Revoicing as a form of
questioning sometimes generated an extension, explanation, or statement of clarification
from the original speaker. There were also times when other students responded to this
form of revoicing with related comments or with statements of agreement or disagreement.
Since one of the objectives of the study was to conduct discussions using the
language that children brought to the classroom, it was important to incorporate the exact
words used by students in the collaborative construction of meaning and the development.
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The technique of revoicing was intended not only to include the language of students in
follow-up moves as they are typically created by teachers in classrooms, but also for the
purpose of using language uttered by the children as the framework for thinking and
talking.
At times, a student’s utterance was revoiced verbatim, in the form of a statement,
simply to confirm what had been expressed. This revoicing acknowledged the contribution
and signified the addition of the shared information to the group’s bank of knowledge. A
student’s utterance was sometimes revoiced along with a word or phrase that affirmed the
accuracy of the contribution. On other occasions, a student’s utterance was revoiced and
then followed with a probing question that requested clarification, an explanation, or
additional information about that utterance. In still other instances, utterances were
revoiced or rephrased in the form of follow-up questions that were presented to probe more
deeply into the idea being discussed. When students were unable to answer questions,
revoicing was used in the reformulation of questions that provided more specific cues. In
follow-up statements made to confirm, affirm, extend, summarize, or reformulate student
utterances, revoicing served to validate students as active participants in the discussions.
The following excerpt demonstrates the use of probing questions that incorporate
language expressed by the students. The discussion was focused on a foam squeeze ball
that was designed to look like a tennis ball.
Teacher: What have we got here?
Madison: A ball.
Teacher: A ball! Let’s pass it around so everybody can have a good look.
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Emma: Squishy!
Teacher: Isn’t Victoria sitting nicely! Now that we’ve all had a chance to look at… at the
ball, what can we say about this yellow ball?
Emma: It’s yellow and it’s um white and white stripes. And it’s uh…
Teacher: It’s yellow and it’s got some white stripes on it.
Unknown: It’s a football.
Emma: Football’s look like um… footballs look like um…
Jacob: It’s a tennis!
Emma: Footballs look like um… triangles. They look like…
Teacher: They look like triangles? So this is not a football? Jasmine?
Jasmine: It’s a tennis ball.
Teacher: What… What… How do you know it’s a tennis ball, Jacob?
Jacob: I don’t know. It’s… it’s… it’s like when you catch it.
Emma: You hit it with a net.
Teacher: It has white lines like a tennis ball. You’re right. Jasmine, what were you going
to say? What do we know about this?
Jasmine: You have to hit it with a net.
Teacher: Ah… if you’re playing tennis with this… this kind of ball… but is it a tennis
ball? It looks like a tennis ball, but is it a tennis ball? Not sure? What else can
you tell me about it?
Emma: It’s not a tennis ball.
Teacher: Why do you… why do you think so?
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Emma: Because it’s… it’s… it’s… it’s yellow and it has… like… stripes. And it has on it
red ones. Right there. (The student got up, walked over, and pointed to the
stripes on the ball.)
Teacher: But why do you think it’s not a tennis ball?
Emma: Because it’s squishy.
Teacher. Because it’s squishy. Is a tennis ball squishy?
Emma: It’s a play ball.
Teacher: It’s a play ball.
When incorrect answers were given, a student’s response was sometimes revoiced
with the addition of a word or phrase to denote rejection. At other times, an incorrect or
irrelevant response was revoiced or rephrased in a follow-up question or statement that was
intended to tie the incorrect or irrelevant response to the discussion. Using this approach,
student language was recognized and included in the collaborative development of
understanding. The following excerpt, taken from a science lesson on motion,
demonstrates the revoicing of an incorrect response in a follow-up question. The group
was discussing the force applied by a student to move a box of soap towards himself on the
carpeting.
Teacher: So when Elijah slides the soap, is he pushing or is he pulling?
Destiny: Sliding it.
Jasmine: Pushing it.
Teacher: What do you think, Destiny? Is he pushing or pulling?
Destiny: He’s sliding it.
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Teacher: When he’s sliding it, is he pushing it to slide it or pulling it?
Destiny: Pulling it to slide it.
Student utterances were sometimes revoiced verbatim to recapitulate and
summarize what had been said. In some instances, student language was rephrased in
summative statements in order to add clarity to the information that had been presented.
Summative statements were intended to strengthen understanding, refocus attention on the
exchange at hand, or cue students to prepare for the launch of a new point or question. The
following example of recapitulation and summarization was taken from a lesson on ground
rules. The students had been discussing rules that people must follow when visiting
McDonald’s.
Teacher: Jeremiah, does McDonald’s have these rules written down?
Jeremiah: No.
Teacher: How do you know the rules? You all know the rules – that you can’t push and
you can’t kick, and you have to wait your turn in line, and you have to be
patient, you have to pay for your food, and clean up after yourself, and you have
to sit at the table when you’re eating. Who… how did you know all those rules?
Emma: ‘Cuz… um… when you have to sit at the table, but when my daddy leaves,
you… you have to throw it away.
Teacher: But how do you know that? You are right. You do have to do that. But how did
you know that?
Emma: Because I… I went to old McDonald’s and been there and I got a sucker at the
new store.
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Teacher: You’ve gone to McDonald’s before, so that’s… that’s one reason why you know
the rules.
At times, the third move of a triadic exchange was used to provide scaffolding that
was intended to mediate understanding. In the following excerpt, taken from Lesson 9,
Two-Dimensional Shapes, the students were identifying and describing shapes. Direct
questions were used to guide students in describing a rectangle:
Teacher: Hannah, you haven’t helped us with the Talk Box. Why don’t you come up and
open the Talk Box and take out one thing.
Hannah: (takes a rectangle out of the Talk Box)
Teacher: Tell me what you have taken out.
Hannah: A rectangle.
Teacher: A rectangle. Very good. So what can you tell me about a rectangle? How do
you know that’s a rectangle?
Destiny: Um…
Teacher: Jasmine?
Jasmine: Because it has um… um… um… um… um… two… um…
Teacher: When you saw that, you knew it was a rectangle. How did you know? What did
you see that told you it’s a rectangle? Need Help? Who knows?
Destiny: I do.
Teacher: How do you know that’s a rectangle, Destiny?
Destiny: Um… you got to color your name on a rectangle, and you show your mommy
and your daddy and your…
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Teacher: You can color your name on a rectangle, but I asked you how you knew that was
a rectangle. How do you know?
Destiny: Uh…
Teacher: Nobody?
Destiny: No.
Lucas: No.
Destiny: No.
Teacher: Elijah, how to you know that’s a rectangle?
Elijah: (no response)
Teacher: Well, I’ll tell you how I… how you know it’s a rectangle. A rectangle has sides.
How many sides does a rectangle have?
Destiny: One.
Jasmine: Four.
Teacher: It has four sides. Jasmine’s right. And we have long sides and short sides. How
many… how many long sides do we have?
Destiny: Long. No.
Teacher: How many?
Destiny: No, they’re really tiny.
Teacher: You count them.
Jeremiah: One, two.
Teacher: Two long sides. Do you see them? How many short sides?
Jeremiah: Um… one, two.
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Teacher: That’s right. The two short sides are the same, and the two long sides are the
same.
While the students involved in this exchange were unable to offer reasons why the
identified shape was a rectangle, direct questions were used to provide focus and guidance
in recognizing those characteristics.
In Lesson 23, which covered the concept of motion, the students were describing
the faces of three-dimensional objects that were being moved. The following excerpt was
taken from an exchange about one of the rectangular faces on a box that contained a bar of
soap. The description of a rectangle was given by Jasmine, who was unable to describe a
rectangle when questioned in Lesson 9. The responses given with scaffolding in Lesson 9
were echoed by Jasmine in Lesson 23.
Teacher: Emma, how do we know that this is a rectangle?
Emma: Because… um… it has four sides.
Teacher: It has four sides, but so does the square. Jasmine, how do we know this is a
rectangle?
Jasmine: Um… because it has two long sides and two short sides.
In the very next sequence of the discussion, the students were asked to identify the
shape of a sheet of paper. Elijah, who also had been unable to describe a rectangle in
Lesson 9, repeated the information that had just been shared by Jasmine:
Ryan: It’s a rectangle.
Teacher: It is a rectangle. How do you know?
Madison: ‘Cuz… ‘cuz… it… it… it… is tall.
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Teacher: No. How do we know this is a rectangle? What do we know about the sides on
a rectangle?
Elijah: It has two long sides and two short sides.
In some instances, the scaffolding provided in the third move of triadic exchanges
was less direct. This is demonstrated in the following excerpt, taken from Lesson 4, which
covered techniques of Explaining. The students were identifying objects that could be
paired and then describing a connection between them or a shared property. In this
exchange, a student had placed a yellow 3-D bookmark in the hoop, but was unable to
identify an object that could be paired with it. While this sequence does not include
scaffolding in the form of direct questions, guidance was provided to the student with a
suggestion that the bookmark could be paired with another object. Acting on this
information, the student was able to self-direct in giving greater focus to the bookmark as a
point of reference when reexamining the remaining objects.
Jasmine: Nothing goes with that.
Teacher: I think something does go with that.
Jasmine: Okay. A banana.
Teacher: Put it in there. Tell us why. Okay, what did you put in the ring?
Jasmine: The lions (yellow bookmark).
Teacher: Well, this is the bookmark.
Jasmine: A bookmark.
Teacher: You put a bookmark and what else.
Jasmine: Um… a banana.
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Teacher: Tell us why.
Jasmine: Because… um… they’re… they’re both yellow.
In summary, several facilitation techniques were used to promote discussion.
Conversational exchanges typically reflected the format of triadic dialogue, in which the
teacher initiated a question, a student responded, and the teacher gave a follow-up
response. Triadic exchanges were usually initiated with an authentic, or open-ended
question, although direct questions were occasionally presented. Student responses were
usually revoiced by the teacher in the form of a statement or question, without evaluation,
and the language uttered by students was incorporated in the mediation of understanding.
The teacher sometimes responded with a probing question, a remark that recapitulated and
summarized student utterances, or an explanation. Discussions were facilitated to scaffold
understanding, and teacher-initiated moves covered a range of cognitive skills presented in
Bloom’s taxonomy, including recall, explanation, description, summarization, description,
classification, application, comparison, differentiation, deduction, prediction, and
evaluation.

Research Question #3

Does discussion at the kindergarten level advance language development and cognitive
abilities?
To answer Research Question #3, the language used in discussion must be observed
as it reflected the development of mediated understanding. For young children in
particular, the development of mediated understanding involves the decontextualization of
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the language of known experiences and the recontextualization of that language to the
context of meaning that is being negotiated in discussion.

Evidence of

recontextualization can be seen in the following excerpt, which was taken from a lesson on
government laws and rules. The group was discussing the reasons for differences in speed
limits.
Teacher: Why is it 25 here (referring to a residential area)? Why can’t you go 65 here?
Jeremiah: Because you have… you have to make the engines go 55. Engines have to go
55.
Teacher: Engines have to go 25 on this street. Why can’t they go this fast (65 miles per
hour) or this fast (45 miles per hour) here?
Jeremiah: I don’t know.
Destiny: Nooooo.
Teacher: Why not?
Jasmine: Um… because um… because they’re all different numbers.
Teacher: You have to go slower here, because there are people and houses.
Jasmine: You… you have to go faster there (referring to an Interstate highway).
Teacher: It would not be safe to go fast here (referring to a residential area).
Jasmine: No, it would not be safe to go fast here.
Teacher: Why wouldn’t it be safe to go fast here?
Jasmine: Because there’s houses.
Teacher: There are houses. People could be coming out to their cars. You can’t go fast
here, or someone could get hurt.

127
Jeremiah: Yeah, or crash.
In response to the question, “Why can’t you go this fast (65) or this fast (45) here?”
Jeremiah said “I don’t know.” As the discussion progressed, the danger of driving too fast
around parked cars and pedestrians in a residential neighborhood was pointed out. Jasmine
made specific reference to the fact that “it would not be safe to go fast” because there were
houses in the area. At the close of the above sequence, Jeremiah’s statement “Yeah, or
crash” was an indication that he had applied his knowledge about the potential for
collisions to understanding that was developing in the discussion. Jeremiah’s
recontextualization of thinking and growth in understanding was reflected in the use of the
word “crash,” as this term had not been expressed previously in the lesson.
The development of student understanding was reflected in the use of language that
had been uttered previously in the discussion lessons. Use of the language of discussions
demonstrated not only the understanding that utterances were thematically related, but that
meanings represented by these utterances could be applied in different contexts.
An example of the repeated use of language uttered in discussions can be found in
student responses involving triangles. In Lesson 9, which covered two-dimensional shapes,
the students were identifying shapes as they were presented to the group. The following
excerpt was taken from a discussion about a triangle:
Teacher: What is this?
Destiny: A triangle.
Lucas: A triangle.
Teacher: It’s a triangle. You are right.
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Destiny: Triangle.
Ryan: Tri-angle. Tri-angle. Tri-angle.
Teacher: How do you know that’s a triangle?
Destiny: Because…
Teacher: We’re raising hands. Thank you, Emma. How do you know it’s a triangle?
Emma: Because it has one, two, three. It has three sides.
Teacher: It has three sides.
Destiny: And two sides.
Teacher: Thank you for raising your hand, Emma. Lucas, how do you know that’s a
triangle?
Lucas: Because uh… it has those pointily things. It has one, two, three.
Teacher: It has three points, doesn’t it?
Destiny: Y-y-e-e-a-a-h-h.
In Lesson 10, which covered three-dimensional shapes, the word “triangle” was
again uttered. The following excerpt includes a sequence from a discussion concerning a
triangular prism.
Teacher: This one… this one is called a triangular prism. “Triangular.” Say that.
Several: Triangular.
Teacher: Prism.
Several: Prison.
Classroom teacher: Triangular prism. Wow!
Teacher: Now, I know that this is a triangular prism. How do you think I know?
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Jada: Triangles!
Teacher: Mmmm… two triangles.
David: One, two, three, four, five. There’s five sides.
Teacher: What else? There are five. What are the other three? What shape are the other
three faces?
Mia: Circles.
Teacher: They’re not circles. Look. I’ll give it back to you. These are triangles, but what
shape are these?
Emma: They’re squares.
Teacher: They’re all squares. You’re right.
The following sequence occurred later in Lesson 10. A model of each of the
introduced three-dimensional shapes was put inside a hoop on the floor. Students were
called on individually to correctly place an everyday object in the hoop that held the
matching model shape. In the excerpt below, the discussion was focused on a plastic
storage container that was designed to hold half of a diagonally cut sandwich. This item
was the first in the activity to have the shape of a triangular prism. The teacher’s comments
served to mediate understanding, which was still functioning at an intermental level
between students and a more knowledgeable individual.
Teacher: I bought this at Dollar Tree. This is a sandwich holder. You cut a sandwich in
half and put it in here.
Jeremiah: (Pauses to observe each of the shapes in the hoops and correctly places the
sandwich holder in the hoop with the triangular prism.)
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Teacher: You are correct! What shape is that?
David: Triangle.
Teacher: Triangular…
Several: Prison.
Teacher: Prism. Prism.
While the students appeared to have some previous understanding about triangles,
the utterance of the word “triangle” and the development of understanding about triangular
prisms is evident in the following excerpt from Lesson 30. The students were discussing
shapes that could be observed in photos of lattice towers. The term “triangular prism” was
uttered in the 25th sequence of the lesson. This term had not been uttered in the lesson
prior to that point.
Teacher: Do you see any shapes in the Blackpool Tower?
Destiny: You would like (unintelligible)…
Jayla: Yeah, I see… I see a triangle.
Teacher: Jasmine?
Jasmine: A triangular prism.
Teacher: You see a triangular prism? Where do you see a triangular prism?
Jasmine: Up there.
Teacher: Up here? Okay, so… so we have…
Unknown: Triangle prism. Triangle prism.
In the following excerpt, which was taken from a lesson on patterns, a student
commented about the patterns that could be observed in the circles on a target. Again, the
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teacher’s questions served to mediate understanding:
Teacher: What’s the pattern in the target, Carlos?
Carlos: There’s a circle in the middle. Starting in the middle, there’s a circle in the
middle.
Teacher: There’s a circle in the middle. And what’s the pattern with the circle in the
middle?
Carlos: There’s a… there’s a… there’s a… there’s a… there’s a circle.
Teacher: I couldn’t hear Carlos because someone’s talking. What’s the pattern on the
target, Carlos?
Carlos: It gots a ring behind it.
Teacher: It has a ring behind it? And what happens to the ring? What happens to the ring
in the pattern?
Carlos: Around and around and around and around.
Teacher: Well, it’s shaped like a circle. What happens to the rings in the pattern? Are
they the same? What happens?
Carlos: They’re other circles.
Teacher: Well, they’re all circles, but what happens to the circles when we make another
ring? Jasmine?
Jasmine: Um… they’re different sizes.
Teacher: They are different sizes. What happens? Now when I draw another ring, what
size will it be, Carlos?
Carlos: It will be… it will be bigger.
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Teacher: It will be bigger.
Later in this same lesson, the students were listening to a read-aloud of Pattern,
by Henry Pluckrose (2009). An illustration in the book showed some cobblestones that
were arranged in a circular pattern, and Carlos shared his observation about the target-like
pattern in the cobblestones. The following excerpt reflects the movement from mediated to
intramental processes of understanding:
Teacher: What pattern can you see in these cobblestones? Lucas, what pattern do you
see?
Lucas: Black, white.
Teacher: Uh… no, it’s not a color pattern. It’s a shape.
Carlos: It’s a circle.
Teacher: Circles. What’s the pattern, Carlos?
Carlos: It’s… it’s the same as the target.
Teacher: It is the same as the target. How is it the same as the target?
Carlos: Because it gots a circle and a… and a… and… and there’s another one outside and
a other one outside…
Teacher: And the other one and the other one. Yep. They get bigger and bigger like the
target. That was a good observation.
Two sequences later in the discussion, the students were shown a picture of the cut
ends of logs that were stacked together. While this illustration was intended to bring focus
to the pattern created by the spaces between the logs, Carlos observed the pattern of
concentric circles in the cut ends of the logs. His response demonstrated the application of
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a target’s pattern to the context of the logs:
Teacher: Some have… some patterns leave little spaces. The spaces make a pattern, too.
So here, um… Victoria, we have circles (referring to the shape of the logs), but
between the circles…
Carlos: There’s some little circles inside.
Another example of the individual appropriation of understanding can be found in
the following excerpt, which was taken from the Science lesson entitled “Float or Sink.”
As explained previously, students were asked in the introductory discussion of the lesson
to compare and contrast properties of various objects. In the 33rd sequence of the lesson,
the students were discussing the similarities between a pencil and a straw:
Teacher: What other two things should be together? The penny?
Destiny: Um… the pencil and the straw.
Teacher: Why?
Destiny: Because they look together.
Teacher: Carlos?
Carlos: Because they’re round.
Teacher: I can’t hear you.
Destiny: The pencil and the straw. The pencil and the straw are really big.
Teacher: The pencil and the straw are big?
Carlos: They… they long.
Teacher: Are the pencil and the straw big, Destiny… er… Jasmine?
Destiny: Yeah.
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Jasmine: They’re taller.
Carlos: The… the straw’s more bigger because it’s longer.
Teacher: Okay, so are they tall?
Carlos: No.
Teacher: What word would we use?
Jasmine: Um… um… these… um…
Teacher: Are these big?
Carlos: No, the… the other straw… the straw one’s not bigger.
Teacher: What’s the same about these?
Carlos: They’re round. They can roll.
The following excerpt was taken from a later point in the discussion involving
predictions about whether objects would float or sink. This discussion took place seven
sequences after the above exchange. In this sequence, Carlos predicted that a pencil would
sink because it was made of wood:
Teacher: Alright, now we’ve got the pencil.
Destiny: I think it’s gonna sink.
Teacher: You think it’s going to sink?
Several: Yes!
Teacher: Why?
Several: Because.
Destiny: It’s long.
Teacher: It’s long.
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Destiny: Yeah.
Teacher: Anybody else? Elijah?
Elijah: It’s going to sink.
Teacher: Why do you think so?
Elijah: Because it’s… because it’s wood.
Teacher: It’s what?
Elijah: It… it… it is wood.
Teacher: It’s wood? It’ll sink because it’s wood?
Carlos: It’ll sink and… and… it’s… it’s made of just wood. Just wood doesn’t float in the
water because it can’t float.
The following exchange took place seven sequences after the students observed
that the pencil floated. In this excerpt, the students were making predictions as to whether a
straw would float or sink. The prediction made by Carlos suggests the appropriation of
understanding. It appears that this understanding was generated by observations, together
with discussions about the properties of the pencil and other tested objects:
Jeremiah: A straw! (gesturing a “thumbs down” for “sink”)
Teacher: What do you think? Sink for the straw? Why do you think so?
Jayla: Money!
Teacher: We’ll skip the money for now. Wait a minute, Carlos. Could he finish, and then
I’ll ask you.
Jeremiah: Um… but… um… it looks like a one.
Teacher: It looks like…?
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Jeremiah: A number one.
Teacher: A number one, and they’s why it’s going to sink?
Jeremiah: Yep.
Teacher: Carlos, what do you think?
Carlos: Because it’s round… it’s round like a… like a pen, and it’s gonna… it’s gonna
float.
Teacher: It’s going to float because it’s the same shape as the pencil?
Carlos: Yeah.
The above examples demonstrate instances in which the negotiation and
development of understanding seem apparent in sequences of conversational exchanges.
These excerpts offer descriptions of teacher-facilitated moves in discussion and evidence
of cognitive activity that was generated by those moves. Less transparent is the influence
of the language introduced by peers on the thought processes of individuals. Students may
have listened to the language of peers, internalized that language, and appropriated that
language in personal reflection. Applications of peer-introduced language were frequently
observed in subsequent discussions or activities. Such applications might have occurred
immediately, or they might have been delayed. In some cases, such applications may not
have been evidenced at all.
The following excerpt demonstrates the introduction of language by a student and
the subsequent appropriation of that language in the thought processes of a peer. In this
exchange, the students were discussing their interpretations of events in a wordless book,
Where’s Walrus, by Stephen Savage (2011). In the story, Walrus had escaped from the
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zoo. To avoid being seen and apprehended by police, Walrus disguised himself to look and
act like individuals in each of a number of scenes. On the page that was being discussed,
Walrus had dressed and positioned himself to look like several manequins in a store
display. Jayla had drawn a conclusion about the disguises being used by Walrus, and she
uttered this conclusion using her own language. David subsequently used this language in
the demonstration of new understanding:
Teacher: Why is he wearing a hat?
Jayla: Because he’s ‘coming everybody.
Teacher: He’s becoming everybody? Why is he becoming everybody?
David: ‘Cuz… ‘cuz and then the police gonna think that… that he’s safe, and then he’s
gonna go and check.
Teacher: The police are going to think that the walrus is…
David: Safe.
Jayla: A girl.
Teacher: One of these girls? Why is he going to think that?
Jayla: Because.
David: No, he’s going to think that the walrus is safe.
Teacher: That the walrus is just one of these girls?
David: Yeah.
Teacher: Why is he going to think that?
David: Because then he’s going to go away.
Teacher: He’s going to go away because he thinks the walrus is just one of the girls?
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Jayla: Yeah, he…
Teacher: Why will he think that the walrus is one of the girls?
Jayla: ‘Cuz he looks…
David: He looks like the girls.
David’ s further development and application of understanding using studentgenerated language is demonstrated in the following excerpt, which was taken from the
sequence that immediately followed the above exchange. It appears that David not only
had internalized Jayla’s comment that Walrus “was ‘coming everybody,” but also the
language used in Dylan’s deeper analysis, cited below, which extended to the character’s
motives:
Dylan: He’s trying… he’s trying to… he’s trying to stand like them.
Teacher: He’s trying… You’re right, Dylan! Dylan’s talking about his feet. What did…
what did you notice about his feet?
Dylan: He’s… he wants to stand like this (demonstrating the pose shown in the
illustration).
Teacher: He’s standing like that. What is that?
David: But he was trying to stand… to stand like that so the police can’t see that that’s
him.
Five sequences later in the discussion, it was apparent that David had applied
Dylan’s interpretations of the character’s motives in other situations. This is demonstrated
in the following excerpt, which was taken from an exchange about the actions of Walrus,
as he attempted to disguise himself as a firefighter:
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Teacher: Now what?
Dylan: He’s spraying on the house.
David: He… and he… is trying to be a… a firefighter, but he is not, but the police thought
it.
Teacher: The police thought he was a firefighter, but he wasn’t a firefighter. Why did the
police think he was a firefighter, Victoria? Why did the policeman think Walrus
was a firefighter?
Victoria: That’s why they got to be a firefighter.
David: ‘Cuz he’s doing everything for they can’t know that that’s him.
Evidence of mediated understanding was also reflected in student work. The
following exchange took place in a lesson on the use of lines in art. The group was
discussing the various colors of lines and the meanings that might be conveyed by the use
of those colors.
Teacher: What other color lines are there? We said “blue, black, yellow.” Emma?
Emma: Um… pink.
Teacher: Where would you see pink lines?
Emma: On the road.
Teacher: On the road. Where?
Emma: On the street.
Teacher: I could be wrong, but I’ll bet there are some pink lines in your bedroom. Would
I be right?
Emma: No.
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Teacher: No?
Emma: Oh, yeah, I got… I got pink on my rainbow stripes. I’ve got rainbow stripes.
Teacher: What color are the stripes in your rainbow stripes?
Emma: Um… red.
Teacher: Red.
Emma: And orange.
Teacher: Orange.
Emma: And green.
Teacher: Green. So you have lines in your bedroom on your rainbow?
Alyssa: Mmmmmm!!!
Emma: Yeah.
As the lesson progressed, several examples of well-known paintings were shown to
the students. The group identified lines in each painting and discussed the mood created by
each artist using the design, placement, and color of lines. In the application activity for
this lesson, pictures from calendars had been cut out ahead of time. Students were asked to
choose a picture, glue it on a large sheet of white drawing paper, and then use crayons to
add lines and objects to the picture. At the close of the lesson, students reassembled in the
large group to display and describe their pictures. In the following excerpt, Emma gave a
description of her picture (see Appendix K), which incorporated the word “rainbow” and
made reference to the inclusion of lines.
Teacher: Okay, Emma, tell us about your picture.
Emma: I got a kitty and the kitty has a dish with food in the middle of the rainbow. And
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lines around him. And lines here.
Teacher: What do your lines show?
Emma: Rainbows.
Teacher (to the group): What do you think the lines show?
Unknown: A rainbow.
Adult staff member: It looks like a happy kitty.
Teacher: Yeah, that kitty looks pretty happy, I’d say.
In summary, the development of language and cognitive abilities was evident
throughout the discussion lessons. Conversational exchanges reflected the mediation of
understanding, the decontextualization of language, and the recontextualization of
language in new contexts. Student utterances demonstrated progressive movement from
mediated understanding to intramental thought processes. The development of
understanding was also evidenced in the performance of tasks in large and small group
activities. In some instances, responses and the execution of tasks were indicative of the
personal appropriation of knowledge.

Analysis of Quantitative Data

Quantitative data were also collected using pretest and posttest performance
measures to answer Research Question #3. A comparison of pretest and posttest
performance is presented in Table 9, which shows scoring clusters from repeated measures
of cognitive abilities using the Standard Battery of the WJ III COG. Table 9 also reflects
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results from the assessment of expressive and receptive vocabulary using parallel forms
(Form A and Form B) of the EVT-2.
Analyses using repeated measures of the WJ III COG and parallel forms of the
EVT-2 show that the effect of the discussion intervention was not statistically significant.
While the comparison of pre- and post-intervention performance does not reflect statistical
significance, the mean scores for six of the seven reported assessment categories did
increase. Comparative pre- and posttest results reflected a decrease of 1.40 points in mean
scores for the Cognitive Efficiency cluster. Table 10 shows the difference in mean scores.
Several comments are suggested by the quantitative data. It could be reasonably
argued that the differences in pre- and posttest scores bear some relationship to the
confidence interval for scoring. It might also be contended that increases were a reflection
of practice effect. The pretest and posttest measures with the WJ III COG were made using
the same test, and both tests were administered by the same examiner under the exact same
testing conditions. The use of the same test instrument and conditions of testing might have
promoted ease and comfort for students, which could have created the possibility of
practice effect. The WJ III COG is an assessment with which testing is concluded when a
set number of incorrect answers have been given. Students would have had previous
exposure to questions answered correctly on the pretest, however, they would not have
been exposed to posttest questions that were presented after the pretest ceiling had been
surpassed. The EVT-2 also involves the use of a test ceiling, in that after a number of
incorrect answers have been given, testing is stopped. Since different forms and different
examiners were used for pre- and posttesting for the EVT-2, implications for practice

Table 9
Pretest and Posttest Performance Using Repeated Measures of the WJ III COG and Forms A and B of the EVT-2
_________________________________________________________________________________________________________
Pretest
____________________________

Posttest
__________________________

Performance Measures
n
Min Max
M
SD
Min Max
M
SD
t
p
________________________________________________________________________________________________________
WJ III COG:
GIA

11

62

107

95.36

13.70

72

114

98.36

12.05

-1.467

.173

Verbal Ability

11

70

124

100.27

17.48

75

118

103.18

13.24

- 0.795

.445

Thinking Ability

11

66

115

100.09

14.31

77

121

103.64

12.17

-1.427

.184

Cognitive Efficiency

10

86

104

96.90

06.14

82

121

95.50

11.40

0.551

.595

Phonemic Awareness

11

78

118

100.64

13.37

66

128

105.55

18.89

-1.062

.313

Working Memory

5

83

94

90.20

04.32

82

106

92.00

08.83

-0.567

.610

EVT-2
11
80
137
105.91
13.98
81
132
107.36
12.90
-1.110
.293
________________________________________________________________________________________________________
Note. The variation in sample size resulted from the fact that in some cases, participants failed to generate the number of responses
required for scoring subtests included in performance measures.
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Table 10
Mean Differences Between Posttest and Pretest Performance Using Repeated Measures
of the WJ III COG and Forms A and B of the EVT-2
_______________________________________________________________________________________________________
Performance Measures
n
Pretest M
Posttest M
Mean Difference
_______________________________________________________________________________________________________
WJ III COG:
GIA

11

95.36

98.36

+ 3.00

Verbal Ability

11

100.27

103.18

+ 2.91

Thinking Ability

11

100.09

103.64

+ 3.55

Cognitive Efficiency

10

96.90

95.50

- 1.40

Phonemic Awareness

11

100.64

105.55

+ 4.91

5

90.20

92.00

+ 1.80

Working Memory

EVT-2
11
105.91
107.36
+ 1.45
_______________________________________________________________________________________________________
Note. The variation in sample size resulted from the fact that in some cases, participants failed to generate the number of
responses required for scoring subtests included in performance measures.
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would not be precisely the same as those considered for the WJ III COG.
Aside from arguments related to confidence intervals and practice effect, there were
students who realized considerable gains on some of the WJ III COG clusters. On the
cluster for Phonemic Awareness, for example, two students demonstrated increases of 15
and 16 points respectively. One student demonstrated an increase of 37 points. While
issues of privacy and confidentiality prevent the reporting of individual scores, these
increases suggest that the gains realized by some students could be related to their
involvement in discussion.

Integration of Quantitative and Qualitative Data

Although the difference in mean scores did not reflect a significant effect,
there are several factors that may account for individual differences in pre- and
posttest scores. Attendance may have influenced posttest performance, as
opportunities for participation and learning from discussion were presented to
students who attended the discussion lessons. For students who did not attend all
30 sessions, it could be suggested that an increase in attendance may have resulted
in higher posttest measures. With some students, however, posttest results did not
appear to correspond with attendance figures.
If attendance were ruled out as the primary factor in accounting for
differences among growth measures, what factors might have influenced
improvements in performance for some students and not for others? A thorough
analysis of the qualitative data suggests that posttest performance was most
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affected by the level and nature of individual participation.
In an earlier analysis of the discussion transcripts, codes were ascribed to
student utterances to differentiate among three categories: student contributions
related to teacher-initiated questions or actions, student contributions to discussion
made in response to peer-initiated remarks, and student remarks that influenced but
did not contribute to discussion (see Appendix I). In a subsequent analysis of the
transcripts, utterances made by the teacher or other adult staff members were coded
to identify questions, statements of confirmation, and explanations.
In a third review of the transcripts, sequences of discourse were identified
and numbered. Sequences were viewed as exchanges that were, in most cases,
initiated by a question or remark uttered by the teacher or another adult staff
member. Each sequence consisted of an initiating question or remark, student
utterances offered in response to that question or remark, and any follow-up
utterance made by the teacher or another adult. Sequences included utterances that
immediately followed the initial response, if such utterances related directly to the
initial response or the initiating question or remark.
Following the analyses of transcripts to code utterances and to identify and
count the sequences of discussion, a count was made for each individual in
attendance of all the sequences that contained utterances made by that student. A
second lesson-by-lesson count was made for each individual of all the sequences
that contained utterances that contributed to the discussion. Utterances that were
ascribed with Codes 1 through 15 and Codes 18 through 23, as shown in Appendix
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I, were counted as contributions to discussion. Utterances identified simply as
repetitions of words or ideas expressed by peers or adults (Codes 16 and 17) were
not counted as contributions to discussion. While the repetition, or parroting, of
words or ideas reflected the act of listening, such utterances were not deemed to
represent the recontextualizaton of words or ideas or the development of language
or thinking skills.
The data reflecting sequences with utterances is shown in Appendix L,
which covers Lesson 1 and Lessons 3 through 30. While a total of 30 one-hour
discussion lessons were presented, technical difficulties prevented the transcription
of Lesson 2, which was not included in the analysis of discourse or the table of
utterances. For each of the 29 lessons that were transcribed, two totals and a
percentage are given for every student. The first total represents the number of
sequences that contained utterances made by that student. The second total
represents the number of sequences that contained utterances that contributed to the
discussion. The percentage figure below the two totals represents the fraction of the
total number of sequences with utterances that contained contributions to the
discussion.
Several comments are suggested by the data shown in Appendix L, when
reviewed together with the data regarding individual test scores. With the exception
of measures for cognitive efficiency, posttest scores were generally higher for
students who had more contributory sequences in the lesson-by-lesson totals.
Scores were generally lower for students for whom contributory sequences
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represented smaller percentages of total utterances This observation can be made
even for students for whom the number of sequences with utterances was a small
fraction of the total count.
As shown in Table 3, Student 2 attended all 30 of the discussion lessons.
Data in Appendix L indicates that this student made utterances in all 29 of the
transcribed lessons, with 87% of the participatory sequences containing
contributions to discussion. A comparison of pre- and posttest results for this
student reflected a 2-point descrease in the score for Cognitive Efficiency. It could
be contended that the measure for Cognitive Efficiency remained fairly stable for
this student over the course of the study, and that the lower posttest score fell
within the confidence interval for scoring. This argument could certainly be made
for some of the increases reflected in posttest data, as well. Student 2 demonstrated
posttest gains ranging from 3 to 16 points on the WJ III COG, with the 16-point
gain being demonstrated in Phonemic Awareness. While a 3-point increase could
relate to the confidence interval for scoring and the absence of any change
generated by discussion, it would appear that 16-point gain was influenced, to
some degree, by a high rate of attendance and a high level of contributory
participation in the discussion lessons.
The total number of sequences containing utterances was relatively low for
some students who registered a high percentage of contributory sequences. This
would suggest that these students were participating with intent, and they made
contributions to discussions when they were ready and able to do so. While
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contributory utterances occurred less frequently for these students, they made few
utterances that were characterized as being irrelevant. An example of this can be
observed in the results for Student 7.
As shown in Appendix L, the data for Student 7 reflects a low number of
sequences with utterances. This student attended 24 lessons. In 3 of the 24 lessons,
this student made no utterances at all during discussions. Overall totals for this
student, however, reflected an average of 72% for contributory sequences, The low
number of utterances, when coupled with a higher rate of contributory
participation, would seem to indicate that this student was participating with intent.
Posttest measures suggest that results for Student 7 may have been influenced by
participation in discussion, regardless of the fact that participation was primarily by
intent and not demonstrated in a large number of verbal utterances. Posttest
measures for Student 7 reflected a 1-point decrease in the score for Cognitive
Efficiency. Scores for the remaining posttest measures for this student reflected
gains ranging from 3 to 15 points. On the WJ III COG tests for Concept Formation
and Incomplete Words, Student 7 demonstrated gains of 31 points and 34 points,
respectively.
In contrast, posttest results reflected minimal gains and, in some cases,
decreases for students who demonstrated contributory participation in discussion
less than 70% of the time. The data in Appendix L reflects a 52% level of
contributory participation for Student 6, who attended 29 of the discussion lessons.
With the exception of the EVT-2, which showed a posttest gain of 9 points, posttest
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measures were slightly lower than pretest scores for Student 6. Student 9 attended
only seven lessons and demonstrated a 68% rate of contributory participation. A
comparison of scores for Student 9 indicated a decrease of 1 point on the EVT-2, a
7-point increase in Phonemic Awareness, and increases and decreases (ranging
from 2 to 3 points each) on the other WJ III COG scores. Posttest measures did not
reflect substantial changes for either Student 6 or Student 9 on any of the WJ III
COG tests.
In a final comment on the current study, an observation offered by Barkl,
Porter, and Ginns (2012) is noteworthy. In a study conducted with Australian
primary students on use of the Cognitive Training for Children (CTC) program
(Klauer & Phye, 2008), Barkl, et al. (2012) found a large effect size with respect to
performance in inductive and deductive reasoning. These findings were determined
using two subtests from the WJ III COG Extended Battery, which were
administered three months following the conclusion of the CTC intervention. Using
measures from a mathematics achievement test, which was given four months after
the intervention was completed, Barkl, et al. (2012) found no significant difference
between experimental and control groups. The researchers suggested that the fourmonth period between the conclusion of the training program and the mathematics
assessment may not have been long enough for students to apply learned strategies
to more broadly-based learning. Applying Vygotskyan (Newman, et al., 1989;
Vygotsky, 1962; Wertsch, 1991; Wertsch & Rogoff, 1984) theory to the findings of
Barkl, et al. (2012), assessment results would seem to indicate that questions on the
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mathematics achievement test called for problem-solving tasks that fell within the
ZPD for students in the experimental group. While Barkl, et al. (2012) found that
posttest measures of cognitive abilities reflected a significant effect for students
who were given CTC training, those results covered tasks that were performed
individually on the assessments. The posttest data collected by Barkl, et al. (2012)
suggested that students who had been provided with the CTC intervention, if
assisted by adults or more knowledgeable peers, had the ability to solve math
problems that were of a more challenging level than those that could be solved by
students who had not been provided with the CTC training. While the current study
did not provide training that targeted specific cognitive skills, the reasoning offered
by Barkl, et al. (2012) concerning the time interval needed for application may be
appropriate. Further research could study the long-term effects of the use of
discussion to advance cognitive abilities. Future studies could also examine the
influence of discussion-based instruction and adult support that are specifically
aligned with demonstrated cognitive strengths.

CHAPTER 5
DISCUSSION

Introduction

The purpose of this study was to examine the use of discussion at the
kindergarten level and to determine how the development of language and
cognitive abilities are affected by the language and processes of discussion. Using a
mixed-methods approach, quantitative and qualitative data were collected and
analyzed to provide answers to the three research questions.
This chapter will present observations generated by the integration of data
from the quantitative and qualitative portions of the study. It is hoped that the
integration of data will provide insights as to how differences in pre- and posttest
quantitative measures were influenced by student utterances and responses during
the presentation of the discussion lessons. This chapter will also present
explanations concerning factors that may have influenced the results of the study,
reflections and suggestions concerning the facilitation of discussion, and
recommendations for future research.

The Integration of Mixed-Methods Data

The research questions addressed in this study were prompted by the need
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to address the disparity in readiness skills among entry-level kindergarten students.
When the discussion lessons were created, it was decided that the intervention
should consist of 30 lessons. Theoretically, if one of 30 one-hour lessons were
presented to beginning kindergarten students each day for 30 days, this would
represent approximately one-sixth of a school year. One factor that influenced the
design and content of the intervention was the interest in observing what
differences in the development and use of language and thinking skills, if any,
might be observed through the use of discussions over a six-week period of time.
The videotaping of lessons in this study was intended to facilitate not only
the transcription of discussion discourse, but also to provide a means for observing
non-verbal communication and other dynamics, such as posture and physical
movement. The videotaped recordings reflected lengthening periods of sustained
focus for many of the participants. Instances of off-task behaviors could be
observed, as well. Even with recordings made with two wide-angle lenses, it was
not always possible to determine which students were fully attending to the
discussion and which students were not. The discourse of discussion ultimately
presented the strongest indication of participation. As reviewed in the analysis of
sequences containing utterances that was presented in Chapter 4, participation was
reflected in sequences containing utterances that contributed to discussion.
Divergence from participation could be observed in utterances that did not
contribute to discussion.
While it was found that the effect produced by the discussion intervention
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was not significant, gains were realized by a number of students on scoring clusters
of the WJ III COG. The same was true for the EVT-2. As discussed in Chapter 4, it
could be contended that differences between pre- and post-assessment measures
might be attributed to the confidence interval in scoring, practice effect, or
attendance. The integration of quantitative and qualitative data, however, suggests
that posttest scores were primarily influenced by the level and nature of
participation.
In an explanation of the measure of phonological awareness provided by the
WJ III COG, Tusing, et al. (2003) stated that awareness of individual phonemes
increases with the development of sensitivity to oral language and vocabulary
(Lonigan, et al., 2009; Metsala, 1999; Walley, Metsala, & Garlock, 2003). In the
current study, four of the 11 participants demonstrated an increase of ten points or
more on the Phonemic Awareness Cluster of the WJ III COG. For one of these
students, shown as Student 10 in Appendix L, the posttest score for Phoenmic
Awareness reflected an increase of 37 points. With the exception of a 5-point
decrease in the posttest score for Cognitive Efficiency, Student 10 demonstrated
gains that ranged from 15 to 37 points on the WG COG III scoring clusters. This
student, who attended 27 of the 30 discussion lessons, also demonstrated an
increase in posttest performance on the EVT-2. In each of the attended lessons,
Student 10 demonstrated a high level of focus and attention, which was consistent
with the rate of contributory participation reflected in the analysis of utterances. In
addition to a high level of participation, the data in Appendix L reflects a increase
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in the number of utterances made by Student 10 over time. While there are some
fluctuations in this trend, it can be observed the number of utterances made by
Student 10 increased from zero in Lesson 4 to a high of 32 in Lesson 16. Posttest
gains for this student suggest that discussion may have been beneficial in the
development of phonemic awareness.
In a summary of the cognitive abilities measured by the WJ III COG,
Schrank and Wendling (2009) presented a list of interventions that could be useful
in the development of the cognitive processes required for performance on each
subtest. Suggested interventions for the subtest on Concept Formation were tasks
of categorization and grouping that involve the use of concrete objects, hands-on
activities in problem-solving, and opportunities to make meaningful connections.
As previously indicated, Student 7 realized a gain of 31 points on the WJ III COG
subtest for Concept Formation. Although this particular student did not make
frequent verbal contributions to discussions, she consistently demonstrated the
intent to participate with sustained, focused attention and the utterance of
appropriate responses. This student was in attendance for 24 of the 30 discussion
lessons. Throughout the discussion lessons, students were involved in the types of
intervention tasks that were recommended by Schrank and Wendling (2009). As
observed for overall differences in pre- and posttest scores, there appears to be a
connection between individual performance measures on the subtest for Concept
Formation and the level and nature of participation demonstrated by students in
discussions.
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In a review of the recorded lessons, transcripts, field notes, and the analysis
of utterances, it was observed that one student demonstrated a marked increase in
levels of attentiveness and participation during the four lessons that covered
concepts of Art and Music. This student attended 23 lessons and made a total of
227 utterances. Of this total, 108 utterances occurred during the Art and Music
lessons. This heightened level of participation appeared to reflect personal interest
(Ainley, Hidi, & Berndorff, 2002; Renninger & Wozniak, 1985) in discussions and
activities relating to performing arts. In reviewing the scores for subtests on the WJ
III COG, it was found that this student realized a gain of 21 points on the subtest
for Visual-Auditory Learning. In a list of interventions useful for development of
cognitive skills measured by the Visual-Auditory Learning subtest on the WJ III
COG, Schrank and Wendling (2009) recommended the use of learning experiences
that promote active involvement and the visual reinforcement of instruction.
Tusing, et al. (2003) contended that memory required for tasks measured by the
Visual-Auditory Learning subtest can be positively influenced through the use of
visually associated stimuli. These recommended interventions were included in
each of the discussion lessons. While it cannot be suggested that participation in
discussions or the heightened level of involvement in four lessons account for the
growth realized by this student, the noticeable increase in participation during Art
and Music sessions points to the value in considering student interests in the
presentation of discussion lessons.
With the strong emphasis now placed on testing, teachers are hesitant to
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spend the amount of time on daily discussion that was possible in this study. Play
has been eliminated from kindergarten and with that, children have been deprived
of opportunities for the development of listening skills and sustained attention that
were made available in conversations with peers (Bodrova, 2008; Bodrova &
Leong, 2004). Elkonin (1971/2000) argued that conversational exchanges between
young children in play are important for the development of language and
understanding. According to Elkonin (1971/2000), such conversational exchanges
require skills in the decontextualization of language, use of mental imagery, and
cognitive decentering, or the ability to hold and coordinate multiple perspectives.
Performance of these cognitive tasks in play is prerequisite for the development of
abstract thinking that is needed for the completion of academic tasks. In the
absence of play in kindergarten classrooms, discussion may hold potential for the
development of cognitive skills referenced by Elkonin (1971/2000).
This study presented opportunities to observe ways in which discussion was
used to promote understanding in the performance of cognitive tasks. In one such
instance during an economics lesson, students were asked to name items that were
used at home, on the way to school, and at school on the day of the discussion. The
purpose of this activity was to establish a difference between “needs” and “wants.”
In examining the videotaped recording and the transcript of this lesson, it appeared
that students were finding it difficult to name items that were used at home. Cazden
(2001) referred to the difficulties experienced by children in the
reconceptualization of language. Cazden (2001) cautioned against attributing such
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difficulties solely to the process of decontextualization of language and suggested
that teachers must also scaffold recontextualization. In the discussion about needs
and wants, one of the students recalled that a watch had been used at home. Student
responses revealed that there was a general understanding about the function of a
watch, but that there was some difficulty in the recontextualization of watches from
the concept of function to that of need or want. In discussions about needs and
wants, students were given support in the performance of cognitive tasks involving
decontextualization and recontextualization of language, the use of mental imagery
in the representation of ideas, and skills of holding and coordinating various
perspectives.

Factors That May Have Influenced Results

Results in this study may have been influenced by factors that were beyond
the control of the researcher. These factors included the daily time period allocated
for the presentation of the discussion lessons, the day care’s policy of free choice
for activities, interruptions, the assignment of a new teacher to the classroom, and
the presentation of the discussion lessons during the summer.
One factor that may have influenced results was the daily time period
designated for the study. Initially, a one-hour afternoon slot was allotted for the
discussion lessons. The first five lessons were presented during this afternoon time
period. Some students had left for the day prior to the assigned time slot. Other
students were picked up during this one-hour period, causing interruptions that
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might have interfered with focus and participation. The day care subsequently
agreed to change the lesson time to a one-hour period each morning. Lessons 6
through 30 were presented during the morning time slot. This enabled more
students to attend and reduced the number of interruptions caused by students
arriving or leaving for the day.
In addition to issues related to the assignment of the daily time for
discussion lessons, the day care at which the study was conducted had a policy that
allowed students to choose whether or not they wished to participate in certain
daily activities. The discussion lessons were designated as a free-choice activity.
The matter of choice appeared at times to influence the level of cooperation that
was observed. Rather than allowing this choice to be made on an on-going basis, a
more optimum arrangement might have been to have students make a
determination about participation at a time prior to the start of the lesson. On
several occasions, the classroom teacher elected to involve one or more students in
activities other than the discussion lesson. These students were counted in
attendance figures for the lessons involved, as they were present in the classroom
and were able to hear the discussions.
During the presentation of the lessons, there were numerous occasions
when secondary conversations and other factors, such as intercom announcements,
may have intefered with focus and participation in discussions. Discussions were
sometimes affected when individuals entered and exited the classroom. The
occurrence of such distractions was unavoidable in some cases, but the potential for
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interruptions might be better managed in a discussion setting that could be placed
solely under the teacher’s control.
Another factor that may have influenced the study was the assignment of a
new teacher to the classroom on the 19th day of the discussion lessons. The day
care allowed a transition period of seven school days in which both the original
classroom teacher and the new teacher were present. The teacher originally
assigned to the classroom had been informed about the purpose and design of the
study prior to the start of the discussion lessons. She had expressed a commitment
to assist with the discussions and related activities, and she had provided a high
level of support during all of the lesson activities. While supportive during the
discussion lessons, the new teacher had not been involved in any arrangements
made for the study. She did not have the level of familiarity with the routines or
expectations that had been established during the first 18 lessons with the original
teacher. The arrival of a new teacher also involved a period of adjustment for the
students, many of whom had been in the classroom with the original teacher for the
prior school year.
To study the possible influence of a new classroom teacher on discussion, a
list was created to show a lesson-by-lesson average for the percentage of
participatory contributions in all discussion sequences (see Appendix M). The
average percentage for each lesson was based on the levels of contributory
participation observed for the students who were in attendance (see Appendix M).
The list in Appendix M shows the subject and topic for each of the 30 discussion
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lessons, together with the total number of students in attendance, the number of
discussion sequences, and the average percentage of sequences with participatory
contributions. Symbols have been placed by the lesson numbers in the list to
designate lessons for which both the original classroom teacher and the new
teacher were present, as well as lessons for which only the new teacher was
present. Data in the list of lessons (Appendix M) and the table of utterances
(Appendix L) indicate that there were no substantial changes in the group average
for contributory participation after the arrival of the new teacher. Some increases
and decreases in levels of contributory participation can be observed for individual
students, but it cannot be concluded that these changes resulted from the arrival of
a new classroom teacher. There were no observable patterns in the group levels of
contributory participation with respect to lesson subjects, lesson topics, or the total
number of students in attendance.
Results were probably affected by the fact that the study was conducted
during the summer months. While the selection of this time period was a matter of
convenience, this no doubt influenced attendance, the rate of attrition, and the point
at which some students joined the study. As stated in Chapter 4, attention appeared
to be sustained over progressively longer periods of time for students who regularly
attended and participated in discussions. Some students who attended less
frequently or joined the study in progress did not demonstrate the level of sustained
attention or participation that had progressively evolved for those who had
participated in the discussion lessons for a greater length of time. While
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quantitative data were not collected for students who joined the study in progress,
the participation of these students influenced the discussion lessons.
During the six-week period of qualitative data collection, five students
entered the study and five students left. With 22 students represented in the
qualtitative data, these enrollment changes reflected a mobility rate of 45%. Of the
22 students who participated in the qualitative portation of the study, 18 (81%)
came from low-income homes. Although mobility rates are historically higher
among students from low-income families (Cohen & Waldrip, 2011; Crowley,
2003), the rate of mobility might be somewhat lower if the discussion lessons were
presented during the course of the school year. While the district does not issue
official reports of attendance or mobility rates for early childood programs,
mobility rates ranged from 15 to 24% for district elementary schools with
demongraphics that were similar to those reported for the site used for the study.
The collective factors of attendance, the date of entry into the study, and the
resulting development of sustained attention and participation certainly affected
each student’s exposure to the language and concepts covered in the discussions.
As would be true in any classroom setting, students who were not in attendance for
particular discussion lessons did not experience the same level of exposure to the
language that was used or the understanding that developed in those lessons. The
discussion lessons were designed to build and incorporate understanding as new
concepts were introduced. Two-dimensional shapes, for instance, were covered in
Lesson 9. References to two-dimensional shapes were made in subsequent lessons
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involving new concepts, such as three-dimensional shapes, patterns, symmetry,
gravity, motion, light and shadows, sinking and floating, and building a tower. The
development of language and understanding concerning two-dimensional shapes
was important for participation in successive discussions. During the course of a
regular school year, the implementation of strategies that address mobility and
attendance could provide valuable support for the progressive development of
language and understanding (Rumberger, 2003).
Time constraints placed on a study conducted during the summer
necessitated the presentation of the discussion lessons in 30 daily, one-hour time
slots that were scheduled during a period of six weeks. The use of such an intense
instructional approach might have been advantageous, as some students may have
benefited from repeated, daily exposure to the language and meaning that was
incorporated in the discussions. For other students, a better approach might have
been to divide each lesson into smaller segments that could be presented in shorter
increments throughout the day or presented over a longer period of time. While the
lessons were divided into three sections that were each approximately 20 minutes
long, the one-hour time limit placed some restrictions on the discussions. In some
instances, it may have been beneficial to extend the time for discussions and
application activities. On other occasions, lesson content and responses suggested
that a more optimum arrangement might have been to present some of the
discussion segments separately in shorter sessions. Even with the use of 20-minute
discussion segments and changes in activities that allowed for movement, the one-
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hour format appeared to stretch the limits of some students. Some students
demonstrated periods of sustained attention that progressively increased over time.
These students were able to maintain a high level of focus and participation during
the three 20-minute segments presented in each one-hour lesson. Other students
were not able to attain that level of attentiveness within the six-week period of the
study. While some differences in attentiveness may have related to individual
cognition, behavior, and interest, most variations in levels of sustained attention
probably related to age (Ruff, Capozzoli, & Weissberg, 1998; Levy, 1980).
Presentation of lessons during the school year might allow for more flexibility in
the scheduling, length of discussions, and facilitation of related activities.

Suggestions for the Facilitation of Discussion

While the discussion lessons were designed for use with four- and five-year
old students who were at entry-level age for kindergarten, the results reflected in
both the quantitative and qualitative data indicate that the format and content of the
lessons were appropriate for use with younger pre-school students. There are
several suggestions that might be considered with any future presentation of
discussion lessons, including the use of modeling, training for support staff, the
establishment of procedures for paired and small group activities, the
implementation of ground rules, and the use of questioning.
Each of the lessons included discussion activities that involved the
completion of tasks in pairs or small groups. Young students need a great deal of
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modeling, and it is recommended that sufficient time be allowed for this. In
reviewing the recordings and transcripts of students working in paired or small
group activities, it was observed that more practice was needed in the use of
discussion strategies, such as making and supporting statements of agreement or
disagreement. Extensive modeling was also needed for recordkeeping, such as the
recording of predictions or results. With activities that involved paper and pencil
tasks or discussions apart from the large group, a single demonstration and
explanation did not appear to be adequate for some students. Prior to the the
assignment of activities in pairs or small groups, young students would clearly
benefit from more opportunities for guided participation in the performance of
these tasks (Rogoff, 2003; Rogoff, et al., 2003).
The lessons were designed to use the language that students brought to the
classroom. In both large- and small-group discussions, it was important to maintain
the use of open-ended questions and the facilitation of understanding using
language uttered by students. This was true even if it was anticipated that students
would respond with a single word or a short phrase. Although the lessons were
presented by the teacher in whole group settings, other adult staff members were
not restricted from interjecting comments or questions. There were instances
observed in which a staff member responded to a student with a direct question.
Such questions could have easily been replaced with probes, which would have
better served the intent to scaffold the development of language and understanding.
In small group activities, it was found that adults often exercised too much control
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over discussions with an excessive use of directions and questions that called for
recitational responses. Instead of directing students, a better technique would have
been to ask students to explain the next step in a process. In lieu of direct questions,
the use of “how” and “why” questions would have presented more opportunities
for discussion. It would have been helpful if support staff had been provided with
some training concerning the presentation of questions and responses to students.
In small group work with children who contributed few utterances, close
supervision, modeling, and a liberal amount of guidance were important in helping
students produce responses that used their own language and understanding. This
type of support can be observed in the following transcript, which was taken from a
lesson on leadership. Working in small groups, the students were directed to take
turns being the group leader. The leader was given the task of assigning duties to
other group members in constructing a house with blocks. The discussion in this
excerpt demonstrates the use of scaffolding and the transition in leadership from
the adult to the student:
Classroom teacher: This is what a leader does. Look. You tell everybody what to
do. Watch me. Everybody get a square like this. Let’s put it in the middle.
Destiny: Yeah! In the middle.
Classroom teacher: How about if I put yellow at the bottom, and you finish
building?
Victoria: Yeah.
Classroom teacher (to Victoria): Could you tell Destiny where to put her pieces?
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Victoria: Yeah.
Classroom teacher: Tell Destiny what to do with her pieces.
Victoria: Destiny, are you going to put the pieces in a… a hole?
Classroom teacher: In the hole?
(The announcement is made for the leadership to change in each group.)
Classroom teacher: Okay, Destiny, you tell them what you need to do – what they
need to do – building in the middle together.
Destiny: Build in the middle.
Classroom teacher: Tell your friends what they need to do next, so we can build
together.
Destiny: You got to put this one over right there.
Classroom teacher: Alright. Find that one. You’ve got one of those?
Alyssa: Mmm hmm.
Classroom teacher: She’s using green.
Destiny: One of these go right there. And one of these go right here. And one of
these go right there. And these go at the top. And at the top, right there.
Then go right there.
Classroom teacher: Destiny’s doing a good job of telling you how to do it.
Alyssa: Aw!
Destiny: Go like this.
Victory: Aw!
During some of the discussions, students were asked to work together using
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objects or pictures. This sometimes created disagreements over procedures and the
assignment of duties. When working with young children, it is recommended that
directions be clearly given about who should be handling each item and when that
should happen. It is assumed that students will take turns during a paired or small
group activity, but the terms of turn-taking need to be clearly specified. When a
pair or small group of students is asked to discuss observations about picture, for
instance, the picture should be placed on the floor or a table where it can be clearly
seen by everyone in the group. In an activity that involves turns, one student at a
time should be designated to handle the materials or supplies. These suggested
steps for the facilitation of discussion may seem obvious, but young children need
clear and simple instructions that will preserve time and promote productive
exchanges.
When designing the study, there was some indecisiveness about whether
ground rules (Dawes, 2008, 2011; Mercer & Edwards, 1981) for discussion should
be presented during the first lesson. The exchange of information in classroom
conversations is not solely a product of spoken language; it is also a reflection of
sociocultural context (Edwards & Mercer, 1987; Mercer & Edwards, 1981). The
construction of meaning is dependent upon the knowledge that students share with
one another in dialogue, together with an understanding of the contextual
appropriateness of comments and behaviors within a particular classroom context.
Because the participants in this study were pre-school students, it was assumed that
they had not had a great deal of formal instruction concerning discussion. It was
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important for students to have an understanding about the processes of discussion,
as well as the rules for participation. While many of the students may have had
extensive experience with conversational exchanges, most probably had limited
experience with group discussion and, in particular, with classroom discourse.
Language patterns used at home may vary greatly from those used in the classroom
or in the community (Cazden, 2001; Heath, 1982, 1983, 2000). The purpose for
questions, for example, will often differ between home and school, and this can be
confusing for students. On-going support must be provided to help young children
understand the context, language, and processes of discussion, and these needs
must be considered in both the planning and facilitation of discussion-based
activities.
Dawes and Sams (2004) recommended the establishment of ground rules
after lessons are presented on talking, listening, explaining, and questioning. While
there is a need to initiate discussion with a foundational understanding of
conversational moves, a delay in the introduction of ground rules may allow room
for the utterance of remarks that could compromise feelings of comfort and safety
in the environment. Early in Lesson 1 of the current study, a remark was made that
appeared to marginalize one of the students. That student seldom participated in the
discussions after that point. While the decision for this study had been made to
establish ground rules in Lesson 5, a better approach may be to introduce these
rules at the very beginning of the first lesson.
Lastly, the facilitation of discussion required skills in questioning and
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responding to students. Standards-based instruction was implemented in all 30
discussion lessons, and this included the presentation of essential questions
(McKenzie, 2005; McTighe & Wiggins, 2013) in student-friendly language at the
beginning and end of each lesson. Additionally, open-ended questions were
prepared in advance for the introductory (framing) discussion, the conceptual
discussion, and the application discussion in each lesson. Student responses to
questions were followed by probing questions, summaries, and explanations. The
use of open-ended questions required purposeful planning and a commitment to
facilitate the development of language and understanding using the language
uttered by students in response to questions and in the conversational exchanges
that followed those responses.

Recommendations for Future Research

The results of this study cannot be generalized due to the small sample size,
the use of a single group of participants, convenience sampling, the contextual
specificity of the study site, and the limited time span during which data were
collected. Additionally, it cannot be determined how history and maturation may
have influenced the participants. While these factors prevent the generalization of
findings, the insights provided through the analysis of both quantitative and
qualitative data suggest that discussion may have potential benefit for entry-level
kindergarten students.
The discussion lessons used in this study were presented during a six-week
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summer period. While posstest measures reflected an increase in mean scores for
all but one of the assessment categories, these results did not reflect a significant
effect from discussion. Because a number of students demonstrated gains over the
course of the study, it would be useful to determine if a discussion intervention
might produce an effect of significance if implemented over a longer period of time
during the school year, using a larger sample. A study of greater longevity on the
use of discussion would also be useful in determining if measures of cognitive
efficiency improve over time.
Gains demonstrated by students on the WJ III COG subtest for Phonemic
Awareness suggest that further study regarding the influence of discussion on the
development of phonological skills might be useful. Because phonemic awareness
is considered to be predictor of reading skills (Melby-Lervåg, Solveig-Alma, &
Hulme, 2012), such research could provide insights concerning the potential use of
discussion as an intervention with young children.
In the analysis of transcripts, it was observed that some lessons evoked
greater depth than others in the nature of responses. This was reflected in a higher
number of partial answers, complete answers, and utterances in which
clarifications, extensions, or explanations were made to enhance a student’s own
response or responses uttered by others. Some discussions also generated a broader
base of participation than others among the students. The depth or breadth of
participation did not consistently appear to be linked to the age of the students, but
at times may have related to the size of the group. In some instances, a smaller
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group may have created a greater comfort level among the students that, in turn,
generated more verbal intereaction. A smaller group size may also have afforded
the students more opportunities to share their ideas. It would be interesting to
explore differences in levels of participation relative to the size of discussion
groups.
The analysis of transcripts in this study underscored the occurrence of
student comments that disrupted discussions. Disruptive comments included
utterances that were irrelevant to the discussior, whether these remarks were
addressed to the group or were directed at peers. In conducting discourse analysis
involving discussion with young children, it might be valuable to examine the
motives or causes that appear to prompt disruptive utterances. Close examination
of discourse could aid in the identification of remarks, for example, that may be
characterized as attention-seeking, attempts at self-empowerment, self-stimulating,
or may merely reflect a sincere desire to participate that is coupled with a lack of
language development.
As pointed out by Tannock (2005), professional disciplines have
historically been divided on analyses and approaches to concerns related to
language use and development. Using a scientific approach, language development
is viewed from a linguistic perspective. Linguistic testing of young children is done
quantitatively and, therefore, this type of assessment of the knowledge and use of
language is decontextualized. Medical and clinical evaluation limits the
identification of language deficits that are manifested in conversations or other
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contexts in which meaning is constructed. Having conducted research related
specifically to children with ADHD, Peets and Tannock (2011) argued that
language disorders in children with ADHD would be more accurately diagnosed
through the analysis of discourse in varying sociocultural contexts. Future studies
of discussions with young children could provide greater understanding concerning
language disorders, as well as insights regarding the types of teacher responses that
effectively address and serve to extinguish disruptive comments.

Final Thoughts

This study has provided opportunities to facilitate discussion with young
children and observe their participation in the processes of learning. The analysis of
both quantitative and qualitative data suggests that discussion provides valuable
opportunites for engagement in interactions that promote cognitive growth through
the development of language and understanding.
A goal of standards-based education is the building of critical thinking and
problem-solving skills that prepare students for future success. Discussion and
discussion-related application activities involve students in processes that meet
these objectives. For young students, the truth of personal experience is the
foundation for future learning, and discussion can be effectively implemented using
the language and knowledge that children bring to the classroom.
The facilitation of classroom discussion requires in-depth planning and the
skillful presentation of instruction that revolves around open-ended, essential
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questions. Teachers must be adept in guiding discussion and providing responses
that build on the language and ideas that students share. The rewards of discussionbased learning are rich, as students grow in their ability to listen to others,
contribute to the group’s understanding, reflect on the thoughts that are expressed,
and participate in the collaborative construction of meaning.
Through the course of this study, discussion was seen as a means for
empowering students to be actively involved in group thinking and learning. This
involvement generated self-confidence, enthusiasm, and a greater willingness to
communicate and work cooperatively with others. Regardless of entry-level
language and skills, children can begin listening, thinking, sharing, and learning in
discussion on the first day of school. Discussion can open the door to new and
engaging learning experiences for even the youngest of students. Teachers hold the
key to this valuable resource for learning!
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CONSENT FORM
ADULT (18 or older): Program Director
(Departmental Letterhead)

I agree to participate in the research project titled The Use of Discussion at the
Kindergarten Level to Advance Cognitive Abilities being conducted by Gayle Sears, a
doctoral student at Northern Illinois University. I have been informed that the purpose of
the study is to examine the use of authentic discussion at the kindergarten level for the
development of language and cognitive abilities.
I understand that if I agree to participate in this study, I will be asked to do the following:
serve as the contact person and administrative representative of Trinity Day Care for this
study, provide office space for individuals collecting pretest and posttest data from
children participating in the study, and check researcher fieldnotes and transcriptions of
recordings, as requested, to ensure accuracy.
I am aware the my participation is voluntary and may be withdrawn at any time without
penalty or prejudice, and that if I have any additional questions concerning this study, I
may contact Gayle Sears at (815) 332-9547 or Dr. Elizabeth Wilkins, Professor,
Department of Leadership, Educational Psychology and Foundations, College of
Education, Northern Illinois University, at (815) 753-8458. I understand that if I wish
further information regarding my rights as a research subject, I may contact the Office of
Research Compliance at Northern Illinois University at (815) 953-8588.
I understand that the intended benefits of this study include the potential for participants at
Trinity Day Care to develop language and realize cognitive growth. Benefits for the field
of education include gaining insights about the use of discussion with young children, the
extent to which discussion can be used to advance the development of language and
cognitive abilities in kindergarten students, and how the processes of discussion can bring
about language development and cognitive growth.
I understand that all information gathered during this study will be kept confidential by
securing test records, notes, recorded and transcribed data, and other paperwork in a locked
cabinet. Information created and stored electronically will be password protected; however,
I also understand that, when participating in group lessons and activities, confidentiality
among the children in the group cannot be guaranteed.
I understand that my consent to participate in this project does not constitute a waiver of
any legal rights or redress I might have as a result of my participation, and I acknowledge
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that I have received a copy of this consent form.

_________________________________
Signature

__________________________
Date

I agree to be audiotaped.

_________________________________
Signature

__________________________
Date

I agree to be videotaped.

_________________________________
Signature

__________________________
Date

APPENDIX B
CONSENT FORM FOR CLASSROOM TEACHER
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CONSENT FORM
ADULT (18 or older): Classroom Teacher
(Departmental Letterhead)
I agree to participate in the research project titled The Use of Discussion at the
Kindergarten Level to Advance Cognitive Abilities being conducted by Gayle Sears, a
doctoral student at Northern Illinois University. I have been informed that the purpose of
the study is to examine the use of authentic discussion at the kindergarten level for the
development of language and cognitive abilities.
I understand that if I agree to participate in this study, I will be asked to do the following:
allow the use of my classroom for the study, allow recording equipment to remain in the
classroom throughout the study, check researcher fieldnotes and transcriptions of
recordings, as requested, to ensure accuracy.
I am aware the my participation is voluntary and may be withdrawn at any time without
penalty or prejudice, and that if I have any additional questions concerning this study, I
may contact Gayle Sears at (815) 332-9547 or Dr. Elizabeth Wilkins, Professor,
Department of Leadership, Educational Psychology and Foundations, College of
Education, Northern Illinois University, at (815) 753-8458. I understand that if I wish
further information regarding my rights as a research subject, I may contact the Office of
Research Compliance at Northern Illinois University at (815) 953-8588.
I understand that the intended benefits of this study include the potential for participants at
Trinity Day Care to develop language and realize cognitive growth. Benefits for the field
of education include gaining insights about the use of discussion with young children, the
extent to which discussion can be used to advance the development of language and
cognitive abilities in kindergarten students, and how the processes of discussion can bring
about language development and cognitive growth.
I understand that all information gathered during this study will be kept confidential by
securing test records, notes, recorded and transcribed data, and other paperwork in a locked
cabinet. Information created and stored electronically will be password protected; however,
I also understand that, when participating in group lessons and activities, confidentiality
among the children in the group cannot be guaranteed.
I understand that my consent to participate in this project does not constitute a waiver of
any legal rights or redress I might have as a result of my participation, and I acknowledge
that I have received a copy of this consent form.

_________________________________
Signature

__________________________
Date
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I agree to be audiotaped.

_________________________________
Signature

__________________________
Date

I agree to be videotaped.

_________________________________
Signature

__________________________

APPENDIX C
CONSENT FORM FOR PARENTS OR GUARDIANS
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PARENT CONSENT FORM

Your child/ward is invited to participate in a research study titled The Use of Discussion at
the Kindergarten Level to Advance Cognitive Abilities being conducted by Gayle Sears, a
doctoral student at Northern Illinois University.
The purpose of the study is to examine the use of authentic discussion at the kindergarten
level for the development of language and cognitive abilities.
Your child’s/ward’s participation in this study will last eight weeks. He or she will be
asked to take a test of cognitive abilities and a vocabulary test before the activities of the
study begin and again after the activities of the study have concluded. (The test of
cognitive abilities will take 35-45 minutes. The vocabulary test will take 10-20 minutes.)
The tests will be given privately and individually to your child/ward by an individual who
is qualified by the test publishers to give them.
Your child will be asked to take part in 30 one-hour discussion lessons that will be
presented over a six-week period. Each discussion lesson will be made up of three 20minute mini-lessons. In the discussions and activities, your child may be working with the
whole group, a small group, a partner, or individually. Camcorders will be used to make
video and audio recordings of each of the discussion lessons. Video and audio recordings
will be made only for the use of the researcher in studying the discussions. Your child’s
name will be changed to another name in typed records of the discussions and in any
reports, notes, or publications that are made from those records. The video and audio
recordings will be stored in a locked cabinet throughout the study. Computer files of the
typed records will be password protected. At the conclusion of the study, video and audio
recordings will be destroyed by a company that specializes in the destruction of
confidential recordings and documents.
A benefit your child/ward may personally receive from participating in this study will be
the opportunity to improve skills for listening, taking part, and learning from discussions
and activities connected to discussions. Another benefit your child/ward will receive will
be the opportunity to develop language and grow in the use of thinking skills to solve
problems.
Information obtained during this study may be published in scientific journals or presented
at scientific meetings, but any information that could identify your child/ward will be kept
strictly confidential. Your child’s name will be changed to another name in any written
reports, published writing, or presentations made about the study. All written reports,
notes, and recordings will be kept in a locked file, and any information that is typed and
stored on computers will be protected by passwords. At the conclusion of the study, all
collected information will be destroyed. I understand that when participating in group
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lessons and activities, confidentiality among the children in the group cannot be
guaranteed.
Participation in this study is voluntary. Your decision whether or not to allow your
child/ward, as well as his or her assent to participate will not negatively affect you or your
child/ward. Your child/ward will be asked to give oral assent to be involved in the study
immediately prior to participation, and will be free to withdraw from participation at any
time without penalty or prejudice.
Any questions about the study should be addressed to Gayle Sears at (815) 332-9547 or
Dr. Elizabeth Wilkins, Professor, Department of Leadership, Educational Psychology and
Foundations, College of Education, Northern Illinois University, at (815) 753-8458.
If you wish further information regarding your rights or your child’s/ward’s rights as a
research subject, you may contact the Office of Research Compliance at Northern Illinois
University at (815) 753-8588.
I agree to allow my child/ward to participate in this research study and acknowledge that I
have received a copy of this consent form.

_________________________________
Signature of Parent/Guardian

__________________________
Date

I agree to allow my child/ward to be audiotaped.

_________________________________
Signature

__________________________
Date

I agree to allow my child/ward to be videotaped.

_________________________________
Signature

_________________________
Date
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SCRIPT FOR OBTAINING ORAL CHILD ASSENT

204
SCRIPT FOR OBTAINING
ORAL CHILD ASSENT

Hello, ____(child’s name)__________!
I am going to be teaching some lessons at Trinity Day Care to find out how listening and
talking can help children learn. I will be coming every afternoon for several weeks, and
we are going to do a lot of fun activities.
I plan to set up a camera in the classroom so that I can make videos of the lessons. I will
be watching the videos to find out how children are learning from listening and talking
together.
I would like to know if you would like to be a part of these lessons. If you would like to be
a part of the lessons, I will need for you to take two tests before we get started and two
tests after the lessons are all finished.
If you do not want to be a part of the lessons, it is okay to say “no.” You will not get in
any trouble if you say “no” or if you say “yes” now and decide later that you do not want
to be part of the lessons. You can stop being a part of the lessons at any time if you want
to, and that will not be a problem.
Would you like to be a part of the lessons and the activities that I have planned? I hope
that you do! If you would like to be a part of the lessons, then all you need to do is say
“yes.”

_______________________________
Name of Participant

___________________________________
Date

APPENDIX E
ALIGNMENT OF DISCUSSION
LESSONS TO EARLY LEARNING STANDARDS

Alignment of Discussion Lessons to Early Learning and Development Standards

Standard Domain and
State Goal

Lessons Addressing
Learning Standard

Learning Standard

Science
11. Demonstrate curiosity about the
world, and engage in scientific
inquiry to answer questions..

12. Explore concepts and information
about life, physical, and earth
sciences.

13. Understand basic safety rules for
scientific inquiry.

A. Develop skills to observe, collect information, ask
questions, predict, explain and draw conclusions..

18, 19, 20, 21, 22, 23, 30

B. Use tools and technology to engage in scientific
inquiry.

18, 19, 20, 21, 22, 23, 30

C. Explore the physical properties of objects..

18, 19, 20, 21

D. Explore concepts of force and motion.

19, 21, 22, 23

A. Understand rules to follow when investigating and
exploring.
B. Know and apply concepts that describe the
interaction between science, technology and
society.

18, 19, 20, 21, 22, 23

20, 21

(continued on following page)
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Alignment of Discussion Lessons to Early Learning and Development Standards (continued)

Standard Domain and
State Goal
13. Understand the
relationships among
science, technology and
society in historical and
contemporary contexts.

Learning Standard

Lessons Addressing
Learning Standard

A. Know and apply the accepted practices of science.

19, 20, 21

B. Know and apply concepts that describe the
interaction between science, technology and
society.

19, 20, 21

Social Science
14. Understand some concepts
related to citizenship.

15. Explore economic systems
and human
interdependence.

A. Understand what it means to be a member of a
group and community.

16

D. Understand the role that individuals can play in a
group or community.

17

A. Explore roles in the economic system and
workforce.

13

(continued on following page)
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Alignment of Discussion Lessons to Early Learning and Development Standards (continued)

Standard Domain and
State Goal

Lessons Addressing
Learning Standard

Learning Standard

D. Explore concepts about trade as an exchange of
goods or services.

15

17. Explore geography, the
child’s environment, and
where people live, work,
and play.

A. Explore environments and where people live.

14

19. Acquire movement skills
and understand concepts
needed to explore the
environment, support
earning and engage in
health-enhancing physical
activity.

A. Demonstrate physical competency and control of
large and small muscles.

24, 25

B. Demonstrate awareness and coordination of body
movements.

24, 25

C. Demonstrate knowledge of rules and safety during
physical activity.

24, 25

(continued on following page)
208

Alignment of Discussion Lessons to Early Learning and Development Standards (continued)

Standard Domain and
State Goal
21. Develop team-building
skills by working with
others through physical
activity.

Lessons Addressing
Learning Standard

Learning Standard

A. Demonstrate individual responsibility during group
physical activities.

24, 25

B. Demonstrate cooperative skills during structured
group activity.

24, 25

A. Investigate, begin to appreciate and participate in
the arts.

26, 27, 28, 29

B. Display an awareness of some distinct
characteristics of the arts.

26, 27, 28, 29

B. Understand ways to express meaning through the
arts.

26, 27, 28, 29

The Arts
25. Gain exposure to and
explore the arts.

26. Understand that the arts can
be used to communicate
ideas and emotions

(continued on following page)
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Alignment of Discussion Lessons to Early Learning and Development Standards (continued)

Standard Domain and
State Goal

Learning Standard

Lessons Addressing
Learning Standard

Social/Emotional Development
30. Develop self-management
skills to achieve school and
life success and develop
positive relationships with
others.

C. Demonstrate skills related to successful personal
and school outcomes.

30

Note: Adapted from Illinois Early Learning and Development Standards: Preschool, 3 years old to kindergarten enrollment age
[Revised draft], by Illinois State Board of Education, 2012.
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APPENDIX F
ALIGNMENT OF DISCUSSION LESSONS TO
COMMON CORE STANDARDS FOR
ENGLISH LANGUAGE ARTS

Alignment of Discussion Lessons to Common Core State Standards for English Language Arts

Learning Standard Strand and
Anchor Standard

Lessons Addressing
Learning Standard

Learning Standard

Language
Vocabulary Acquisition and Use

5. With guidance and support from adults, explore word
relationships and nuances in word meanings.
c. Identify real-life connections between words and
their use (e.g., note places at school that are
colorful).

1-30

1-30

6. Use words and phrases acquired through
conversations, reading and being read to, and
responding to texts.

1-30

1. Participate in collaborative conversation with diverse
partners about kindergarten topics and texts with peers
and adults in small and larger groups.

1-30

a. Follow agreed-upon rules for discussions (e.g.,
listening to others and taking turns speaking about
the topics and texts under discussion).

1-30

Speaking and Listening
Comprehension and Collaboration
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(continued on following page)

Alignment of Discussion Lessons to Common Core State Standards for English Language Arts (continued)

Learning Standard Strand and
Anchor Standard

Presentation of Knowledge
and Ideas

Learning Standard

Lessons Addressing
Learning Standard

2. Ask and answer questions in order to seek help, get
information, or clarify something that is not
understood.

1-30

3. Describe familiar people, places, things, and events
and, with prompting and support, provide additional
details.

1-30

6. Speak audibly and express thoughts, feelings, and
ideas clearly.

1-30

8. With guidance and support from adults, recall
information from experiences or gather information
from provided resources to answer a question.

1-30

Writing
Research to Building and Present
Knowledge

Note: Adapted from Common Core State Standards for English Language Arts & Literacy in History/Social Studies, Science,
and Technical Subjects, by National Governors Association for Best Practices, Council of Chief State School Officers, 2010.
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APPENDIX G
ALIGNMENT OF DISCUSSION LESSONS
TO COMMON CORE STANDARDS FOR MATHEMATICS

Alignment of Discussion Lessons to Common Core State Standards for Mathematics

Standard Domain and
Standard Cluster

Lessons Addressing
Learning Standard

Learning Standard

K.MD Measurement and Data
Classify objects and count the
number of objects in each category.

1. Describe measurable attributes of objects, such as
length or weight. Describe several measurable
attributes of a single object.

6

2. Directly compare two objects with a measurable
attribute in common, to see which object as “more
of”/”less of” the attribute, and describe the
difference. For example, directly compare the
heights of two children and describe one child as
taller/shorter.

6

3. Classify objects into given categories; count the
number of objects in each category and sort the
categories by count, with category count limits to be
less than or equal to ten.

6, 11

(continued on following page)
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Alignment of Discussion Lessons to Common Core State Standards for Mathematics (continued)

Standard Domain and
Standard Cluster

Lessons Addressing
Learning Standard

Learning Standard

K.OA Operations and
Algebraic Thinking

Understand addition as putting
1. Represent addition and subtraction with objects,
together and adding to, and
fingers, mental images, drawings, sounds (e.g.,
understand subtraction as taking apart
claps), acting out situations, verbal explanations,
and taking from.
expressions, or equations.

7

2. For any number from 1 to 9, find the number that
makes 10 when added to the given number, e.g., by
using objects or drawings, and record the answer
with a drawing or equation.

7

1. Count to 100 by ones and by tens.

8

K.CC Counting and Cardinality
Know number names and the count
sequence.

(continued on following page)
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Alignment of Discussion Lessons to Common Core State Standards for Mathematics (continued)

Standard Domain and
Standard Cluster

Lessons Addressing
Learning Standard

Learning Standard

2. Count forward beginning from a given number
within the known sequence (instead of having to
begin at one).

8

3. Write numbers from 0 to 20. Represent a number of
objects with a written numeral 0-20 (with 0
representing a count of no objects).

8

1. Describe objects in the environment using names of
shapes, and describe the relative positions of these
objects using terms such as above, below, beside, in
front of, behind, and next to.

9, 10, 11, 12

K.G. Geometry
Identify and describe shapes
(squares, circles, triangles,
rectangles, hexagons, cubes, cones,
cylinders, and spheres).

(continued on following page)
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Alignment of Discussion Lessons to Common Core State Standards for Mathematics (continued)

Standard Domain and
Standard Cluster

Analyze, compare, create, and
compose shapes.

Learning Standard

Lessons Addressing
Learning Standard

2. Correctly name shapes regardless of their orientation
or overall size.

9, 10, 11, 12

3. Identify shapes as two-dimensional (lying in a plane,
“flat”) or three-dimensional (“solid”).

9, 10, 12

4. Analyze and compare two- and three-dimensional
shapes, in different sizes and orientations, using
informal language to describe their similarities,
differences, parts (e.g., number of sides and
vertices/”corners”) and other attributes (e.g., having
sides of equal length).

9, 10, 12

Note: Adapted from Common Core State Standards for Mathematics, by National Governors Association for Best Practices,
Council of Chief State School Officers, 2010.
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APPENDIX H
ALIGNMENT OF DISCUSSION
LESSONS TO LEARNING STANDARDS OF
THE NATIONAL COUNCIL OF TEACHERS OF MATHEMATICS

Alignment of Discussion Lessons to Standards for Mathematical Practice (National Council of Teachers of Mathematics)

Standard Cluster

Understand patterns, relations, and
functions.

Learning Standard

Lessons Addressing
Learning Standard

A. Discern a pattern or structure to solve problems.

11

B. Recognize, describe, and extend patterns such as
sequences of sounds and shapes or simple numeric
patterns and translate from one representation to
another.

11

C. Analyze how both repeating and growing patterns
are generated.

11

Note: Adapted from Algebra Standard for Grades Pre-K-2, by National Council of Teachers of Mathematics, 2000.
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APPENDIX I
CODES USED FOR THE ANALYSIS OF
DISCOURSE FOR RESEARCH QUESTION 1

Codes Used for the Analysis of Discourse for Research Question 1
.
Code

Description

Student contributions to discussion (related to teacher-initiated questions or actions):
1

Complete answer, related to current context

2

Partial answer (lacked clarity; did not function to convey or promote complete understanding)

3

Appropriate extension of student’s own remark

4

Explanation of student’s own remark

5

Clarification or correction of student’s own remark

6

“Yes” or “no” answer given to confirm or deny accuracy of prior response

7

Confirmation of understanding

8

Indication that student was thinking, but was unable to produce a response

9

Response that indicated student was unable to answer

10

Incorrect response

11

Question related to discussion
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(continued on following page)

Codes Used for the Analysis of Discourse for Research Question 1 (continued)
.
Code

Description

12

Guess or prediction

13

Observation

14

Expression of emotion (i.e., excitement or surprise)

15

Comment or question regarding discussion process or instructions

16

Repetition of words or ideas expressed by peers

17

Repetition of words or ideas expressed by teacher or other adults

Student contributions to discussion (initiated with peers or given in response to peer-initiated remarks)
18

Extension, clarification, or explanation of remark made by another student

19

Disagreement with comment made by another student

21

Agreement with comment made by another student

22

Response that indicated change of mind

23

Comments or questions directed to peers in small-group activities
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(continued on following page)

Codes Used for the Analysis of Discourse for Research Question 1 (continued)
.
Code

Description

Student remarks that influenced but did not contribute to discussion
24

Remark with potential to marginalize peer

25

Irrelevant remark that incorporated discussion-related ideas or language

26

Irrelevant remark that did not incorporate discussion-related ideas or language

27

Response to irrelevant remark

28

Student directive to peers

29

Competitive remark (protest that indicated displeasure if another student responded)

30

Deliberate annoyance directed at peer

31

Response to deliberate annoyance

32

Defiance
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APPENDIX J
RECORDING SHEET FOR FLOAT OR SINK ACTIVITY
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Recording sheet for Float or Sink activity

APPENDIX K
STUDENT DRAWING FOR ART LESSON ON LINES
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Student drawing from Art lesson on lines

APPENDIX L
TABLE OF UTTERANCES

Total Number of Sequences with Utterances and Sequences with Utterances Containing Contributions to Discussion

Student

1

2

L 1: 114 S
TNSU
SUCCD
%

17
12
71%

17
14
82%

14
5
36%

19
14
74%

L 3: 95 S
TNSU
SUCCD
%

5
5
100%

24
19
79%

8
7
88%

29
25
97%

31
12
39%

L 4: 109 S
TNSU
SUCCD
%

24
20
83%

38
31
82%

11
6
55%

37
25
77%

42
21
50%

L 5: 85 S
TNSU
SUCCD
%

15
8
53%

29
27
93%

5
4
80%

13
13
100%

26
13
50%

19
13
68%

4
4
100%

17
8
47%

77
34
44%

L 6: 125 S
TNSU
SUCCD
%

3

4

5

62
43
69%

6

7

70
39
56%

8

8
1
13%

1
1
100%

10

11

29
18
62%

0
0
0%

1
0
0%

5
3
60%

9

2
1
50%

23
18
78%

0
0
0%

3
1
33%

14
11
79%

15
15
100%

9
6
67%

(continued on following page)
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Total Number of Sequences with Utterances and Sequences with Utterances Containing Contributions to Discussion (continued)

Student

1

L 7: 69 S
TNSU
D
%

2

3

4

19
18
95%

3
2
67%

12
9
75%

5

6

7

12
12
100%

L 8: 55 S
TNSU
SUCCD
%

3
2
67%

12
12
100%

1
0
0%

10
9
90%

30
20
67%

14
10
71%

L 9: 88 S
TNSU
SUCCD
%

15
6
40%

13
11
85%

5
1
20%

10
6
60%

21
7
33%

1
1
100%

16
13
81%

5
1
20%

34
24
71%

17
9
53%

61
19
31%

8
2
25%

12
11
92%

2
1
50%

8
8
100%

8
7
88%

23
11
48%

3
1
33%

L 10: 87 S
TNSU
SUCCD
%
L 11: 70 S
TNSU
SUCCD
%

8
5
63%

8

9

1
0
0%

6
3
50%

1
0
0%

3
0
0%

10

11

3
2
67%

7
7
100%

3
3
100%

8
6
75%

1
1
100%

5
4
80%

7
5
71%

22
9
41%

2
1
50%
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4
4
100%

Total Number of Sequences with Utterances and Sequences with Utterances Containing Contributions to Discussion (continued)

Student

1

2

3

4

5

6

7

8

L 12: 49 S
TNSU
SUCCD
%

4
2
50%

13
13
100%

3
1
33%

5
4
80%

9
6
67%

16
10
63%

3
3
100%

2
2
100%

L 13: 65 S
TNSU
SUCCD
%

12
10
83%

23
22
96%

3
2
67%

7
6
86%

10
9
90%

16
8
50%

6
6
100%

L 14: 111 S
TNSU
SUCCD
100%

9
9
100%

15
15
100%

14
12
86%

24
22
92%

8
3
38%

23
17
74%

6
2
33%

L 15: 107 S
TNSU
SUCCD
%
L 16: 115 S
TNSU
SUCCD
%

14
7
50%

36
48
75%

4
2
50%

24
11
46%

47
10
21%

10
7
70%

15
9
60%

47
20
43%

9
6
67%

14
12
86%

8
5
63%

9

10

11

7
5
71%

4
4
100%

10
8
80%

7
5
71%

14
13
93%

15
13
87%

16
10
63%

14
8
57%

13
6
46%

14
9
64%
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(continued on following page)

Total Number of Sequences with Utterances and Sequences with Utterances Containing Contributions to Discussion (continued)

Student

1

2

3

4

5

6

7

8

L 17: 171 S
TNSU
SUCCD
%

101
78
77%

L 18: 44 S
TNSU
SUCCD
%

14
13
93%

2
2
100%

11
7
64%

20
12
60%

18
8
44%

6
4
67%

1
1
100%

L 19: 92 S
TNSU
SUCCD
%

14
11
79%

2
0
0%

13
11
66%

22
17
77%

31
19
61%

3
1
33%

4
1
25%

9
8
89%

4
1
25%

19
14
74%

4
2
50%

10
6
60%

29
28
97%

2
1
50%

12
8
75%

10
7
70%

25
19
76%

L 20: 66 S
TNSU
SUCCD
%
L 21: 72 S
TNSU
SUCCD
%

1
1
100%

0
0
0%

48
30
63%

78
48
62%

9

2
0
0%

14
0
0%

11

32
26
81%

30
19
63%

6
4
67%

8
5
63%

2
1
50%

10

8
7
88%

15
12
80%

6
5
83%

13
11
85%

10
6
60%

9
3
33%

3
2
67%
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Total Number of Sequences with Utterances and Sequences with Utterances Containing Contributions to Discussion (continued)

Student

1

2

3

4

5

6

7

8

L 22: 67 S
TNSU
SUCCD
%

15
15
67%

11
9
82%

7
3
43%

12
6
50%

15
12
80%

17
9
53%

L 23: 54 S
TNSU
SUCCD
%

6
6
100%

20
19
95%

3
2
67%

1
0
0%

7
6
86%

13
9
69%

L 24: 134 S
TNSU
SUCCD
%

11
8
73%

25
20
80%

13
6
46%

16
10
63%

28
17
61%

51
32
63%

9
7
78%

25
5
20%

L 25: 94S
TNSU
SUCCD
%

4
3
75%

24
18
75%

4
0%
0%

37
28
76%

44
16
36%

2
2
100%

7
2
29%

9
5
56%

0
0
0%

1
0
0%

L 26: 45 S
TNSU
SUCCD
%

15
13
87%

4
2
50%

6
6
100%

5
4
80%

9

4
3
75%

7
5
71%

3
3
100%

10

11

16
11
69%

13
9
69%

5
5
83%

7
6
86%

19
17
89%

24
14
58%

9
8
89%

24
14
58%

1
1
100%

8
4
50%
234

(continued on following page)

Total Number of Sequences with Utterances and Sequences with Utterances Containing Contributions to Discussion (continued)

Student

1

2

3

4

5

6

7

8

9

10

0
0
0%

6
5
83%

3
2
67%

0
0
0%

0
0
0%

2
2
100%

11

L 27: 13 S
TNSU
SUCCD
%

1
1
100%

L 28: 124 S
TNSU
SUCCD
%

42
33
79%

0
0
0%

30
20
33%

72
52
72%

54
27
50%

4
2
50%

15
4
27%

5
5
100%

29
16
55%

17
1
6%

8
4
50%

16
10
63%

7
6
86%

6
4
67%

L 29: 78 S
TNSU
SUCCD
%

6
0
0%

12
8
75%

0
0
0%

11
8
73%

27
15
56%

32
14
44%

2
2
100%

L 30: 47 S
TNSU
SUCCD
%

4
0
0%

15
14
93%

3
0
0%

15
9
60%

19
18
95%

18
9
50%

0
0
0%

4
2
50%

(continued on following page)
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Total Number of Sequences with Utterances and Sequences with Utterances Containing Contributions to Discussion (continued)

Student

1

2

3

4

5

6

7

8

9

Total Lessons
Included in
SUCCD Average

18

29

27

28

17

28

23

13

7

SUCCD Average

73%

87%

55%

68%

74%

52%

72%

51%

68%

10

11

26

25

77%

70%

Note: L = Lesson; S = Sequences; TNSU = Total number of sequences with utterances; SUCCD = Sequences with utterances
containing contributions to discussions; % = percentage of total number of sequences with utterances that are sequences with
utterances containing contributions to discussion. Lessons attended but having zero utterances were not counted in the
determination of SUCCD averages. Percentages have been rounded off to whole numbers.
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APPENDIX M
LIST OF LESSONS

Lesson Subjects, Topics, Attendance, Sequences with Utterances, and Sequences Contributing to Discussion

Lesson
Number

Lesson
Subject

Total
Attendance

TNSU

SUCCD

1

Language Arts

Talking

9

115

58%

2

Language Arts

Listening

9

3

Language Arts

Questioning

7

95

84%

4

Language Arts

Explaining

9

109

71%

5

Language Arts

Ground Rules

9

85

70%

6

Mathematics

2D Shapes

12

125

67%

7

Mathematics

3D Shapes

12

69

72%

8

Mathematics

Weights and Measures

14

55

69%

9

Mathematics

Operations and Algebraic Thinking

12

88

58%

10

Mathematics

Comparing Numbers

13

87

44%

11

Mathematics

Patterns

15

70

60%

Lesson Topic

(continued on following page)
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Lesson Subjects, Topics, Attendance, Sequences with Utterances, and Sequences Contributing to Discussion (continued)

Lesson
Number

Lesson
Subject

Lesson Topic

Total
Attendance

TNSU

SUCCD

12

Mathematics

Symmetry

12

49

76%

13

Social Studies

Community Helpers

11

65

80%

14

Social Studies

Leaders

11

111

84%

15

Social Studies

Creating a Map

11

107

55%

16

Social Studies

Economic Systems

13

115

56%

17

Social Studies

Laws and Rules

7

171

58%

18

Science

Senses

10

44

76%

19

Science

Float or Sink

12

92

56%

20

Science

Magnets

11

66

67%

21*

Science

Motion

11

72

58%

22*

Science

Gravity

13

67

67%

(continued on following page)
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Lesson Subjects, Topics, Attendance, Sequences with Utterances, and Sequences Contributing to Discussion (continued)

Lesson
Number

Lesson
Subject

Lesson Topic

Total
Attendance

TNSU

SUCCD

23*

Science

Light and Shadows

12

54

78%

24*

Visual Arts

Lines

12

134

64%

25*

Visual Arts

Primary Colors

14

94

60%

26

Physical Education

Spatial Awareness

13

45

63%

27

Physical Education

Eye-Hand Coordination and Fine Motor Skills

12

13

80%

28

Music

Sound and Pitch

14

124

58%

29*

Music

Rhythm, Volume, and Tempo

14

78

52%

30*

Science

Building a Tower

14

47

56%

Note: * = both original and new classroom teachers present; = only new classroom teacher present;
TNSU = Total number of sequences with utterances; SUCCD = Sequences with utterances containing contributions to
discussions; % = percentage of total number of sequences with utterances that are sequences with utterances containing
contributions to discussion. Percentages have been rounded off to whole numbers.
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